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18 February 2000(18.02.00) 

| | in a notice effecting later election filed with the International Bureau on: 



2. The election | X | 

□ 



was not 
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REQUEST 



The undersigned requests Liar Lie present 
international appiicaiion be processed 
accord inz :o the ?2ten: Cooperation Trean . 



7 or receiving OfTizt us; oni\ 



Interr.aiiona; Arc* ii cat ion No. 



lnterr.ationai fiiir.E Date 



Name c: rece:v:ns Office anc "?C"~ iniemationai Acsiica! 



:ion 



! Applicant's or asenfs file reference 

I fif desires/ fJZ zharacierz msssmum) ^' j2-D— 26 



Box No. I TITLE OF INVENTION 

ENHANCEMENT OF PROFILED TUBULAR LINING SYSTEMS BY CHANNEL AUGMENTATION 



Box No. II APPLICANT 



Name anc" address: <f amity name followed by given name: for - iesc: er.::r.\ full official 
aestgnati on. j ne address must include poszaf: ode and name ofcountrw The countrvb fine 
aadress indizatedtn this Box is the applicant sStzte (thai is. zountrxt of residence if he State 
oj residence is indicated below. J 

Safety liner Systems, LLC 
27286 Jimmy Lane 
Conroe, TX 77385 
United States of America 



□ 



i nis person is aiso inventor. 



Telephone No. 



i Facsimile No. 



Teleprinter No. 



State ttnat is. country/ of nationality: 
US 



| State ttnat is. coumryj of residence: 
! US 



This person is applicant 
for the purposes of: 



□ all designated |— | aJJ designated States except 
States I XI the United Stares of America 



□ the United States 
of .America only 



□ the States indicated in 
the Supplemental Box 



Box No. Ill FURTHER APPHCANT(S) AND/OR ( FURTHER) INVENTOR/ S) 



Name and address: / Family name followed b\- given name; for a legal enttn- full official 
assignation The address must include vastafcode and name ofcountn • The countrvbftke 
aaaress inatcatea'tn this Box is the apoticam sState ttnat is. co'umrx; ofresiaence if ho State 
ofresiaence is indicated oeiow./ 

Taylor, Jack Curtis 
27221 Kane Lane 
Conroe, TX 77385 
United States of America 



This person is: 

| ) applicant only 

|x I applicant and inventor 

\ | inventor only fff this check-box 
is marked do not Jill in oeiow.j 



Siate ttnc: is. country, of nationality: 
US 



State ttnat is. country > of residence: 
US 



ftBaag- pear- DSBegaass. aaissttr psea ai! 



1 X] Funner appii cants and- or (further) inventors are indicated 



on a continuation shceL 



Box No. fV AGENT OR COMMON REPRESENTATIVE: OR ADDRESS FOR CORRESPONDENCE 



Tne person identified below is heresy 'has been auDomied to zcz on oehaif 
QT the appneami s> before the competent International Autnonties as: 



IX | agen: | | common representative 



unc anc address: ^^^7^2^*' name for a tegai entzn, full official Teteonone No 
assignation Tne aaaress must tnc:uae Dosta: zoai *anc name d f country ; 

Finder, James A. " ' ' 1 212 382-0700 

Osrroierik, Faber, Gerb & Soffen, LL? facsimile No 
1180 Avenue of the Americas 

New York, New York 10036 ' 212 382-0888 

United States of America Tcironmer v> 



CO 



rorm PCT.RO/I0l (firs: sneeti (Jim 1998, " — 



See \otes to tne request form 



Sheet No. . 

Continuation of Bo\ No. Ill - " FURTHER APPLICANTS) AND/OR (FURTHER) IWENTORfSi 



if none of the following sub-boxes is used, this shea should not be included in the request. 



Name 2nd address: j 'Family name foil owe c by gtyen name: for a iezai en::r\\ full official 
desijgnati on. The address m us: 1 nciudep osiai c ode and name 'of country Thee dun tr\ : o ft he 
adaress indtcaiea'ir. this Box is tne avoiiccn: sSrate -the; is. co'untm or "esider.ee if ho State 
at resiaence is indicated beiow. , 



Roach, Max Jerry 
27286 Jimmy Lane 
Conroe f TX 77385 
United States of America 



• ms person :s: 
j I appiican: or::> 

jy j appiican: anc :nv-r*;or 

: J :nven:oron:y ■ r this cue cx-?ox 

' marn^a. so no: fii; ir. oeiow.; 



, blare t:na: is. country/ of national iry: 
US 



Slate >:ha: is. country/ of res 1 denes 
US 



Tliii u«sun » tnpiium 1 1 all designated | 1 all designated Stales except r— I the United Stales 1 : *jxz States indicated in 

lor me purposes 01: 1 1 States ! I the Lmted States of .America [X\ of America only | 1 SuppfeSSS Box 


Name and address: (Famiiy name followed by given name: for a lezai entirv full ofn-'a' 
aesignati on. 1 ne address must include DostaFcode and name of countrx • The '"duntr* "of the 
adaress indicated in this Box is the applicant sState t that is. counxrvj of residence if ho St~te 
of resiaence is indicated beiow.j ' ' 

Stale fthnt is rnunrr^-i nr natmnsilifv c 


1 

Tnis person is: 

| | applicant only 

| | applicant and inventor 

| | inventor only Of this check-box 
is marked, do not fill in below. / 



This person is applicant 
for the purposes of: 



□ all designated j 1 all designated States except 
States I I the United States of America 



□ the United States 
of America only 



j j the States indicated in 



— — - •IIUIMtlWU III 

the Supplemental Box 



Name and zddrcssfFamity name followed bv given name: for a legal enttn full official 
tespwon Tne adaresi 'must include postage and nam* if counlZ, T^6^%f$Z 
ogress indicaieain this Box is the applicant sState t thai ts. cenmn^, of residence if ho State 
oj resiaence is truncated below j - • - - 



State nhat is. country * of nationality; 



This person is: 

I I applicant only 

I ] applicant and inventor 

□ 



inventor onl> f/f this check-box 
ts marked, do not fill in beiow./ 



State nhat ts. countryj of residence: 



This person is applicant 
for the purposes of: 



□ ail designated I ) all designated States except 
Stalcs I I the United States of .America 



□ the United Stales 
of America only 



S^^l^r^ r ^ am ' i >' narne followed by given name: for a legal emtrv full official 1 



□ the States indicated in 
the Supplemental Box 



This person is: 
j I applicant only 

j 1 applicant and inventor 

I I inventor only f If mis check-box 
ts marked, do not fill m below. 1 



CO 



State rtnat is. country 1 of national in : 



j State (that is. country t of residence: 



This person is applicant 
for the purposes of: 



nali oesiznaied 
States 



□ all designated States except 
the United States of America 



□ runner apphcaws and/or (further, mvcn.ors are indiraed on anotfter conunuauon she^ 

Form PCT'RO 101 (continuation sneetuJuh 1998 



□ £^ n Jl^ Slaie$ I 1 lhc Stat " indicated in 
of .America oni> | | me Suppiementai Box 



See A otez to tne request form 



Sheet No. 



Box No.V DESIGNATION OF STATES 



7h? folio wins ciesisnations arc hereby made unoer Ruie 4.9(ai 'mcr.< me zppiiczbie checK-boxes. 
Regional Patent 

2£ AP ARIPO Patent: GH Ghana. GM Gambia. KE Kenya. LS Lesotho. 



2/ *eas: one must oe marKedr. 



2fl 



£P 



33 oa 



\rvv Maiawi. SD Sudan. SZ Swaziland. UG Uganda. 
Z\V Zimbabwe! and any other State which is a Contracting State of Lie Harare Protocol and of the PCT 
Eurasian Patent: AM .Armenia. AZ .Azerbaijan. BY 3e:orus. KG Kyrgyzstan. KZ Kazakhstan. MD Republic of 
Moldova. RU Russian Federation. TJ Tajikistan. TM Turracnistan. and any other State which is a Contracting State 
of the Eurasian Patent Convention and of the PCT 

European Patent: AT Austria. BE Belgium. CH and LI Switzerland and Liecntenstein. CY Cyprus. DE Germany. 
DK Denmark. ES Soain. FI Finland. FR France. GB United Kingdom. GR Greece. IE I re i and. FT Itajy. LU Luxembourg. 
MC Monaco. NL Netherlands. PT PorrugaL SE Sweden, and any other State which is a Contracting State of the European 
Paten: Convention and of the PCT 

OaPI Patent: BF Burkina Faso. BJ Benin. CF Central African Republic. CG Congo. CI Cote d" I voire. CM Cameroon. 
GA Gabon. GN Guinea. ML Mali. MR Mauritania. NE Niger. SN Senegal. TD Chad. TG Togo, and any otner State 
whicn is a member State ofOAPI and a Contracting State of the PCT t if other kind ofprotectxon or treatment desired, specify 1 
or. zoned iinet : 



National Patent ■' it other kind of protection or treatment desired specify on dotted liner. 
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El 
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E3 
DJ 
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AL 

AM 

AT 

AU 

AZ 

BA 

BB 

BG 

BR 

BY 

CA 



CV 
CZ 
DE 
DK 
EE 
ES 

n 

CB 
CE 
CH 



HR 
HI 
ID 
IL 
IS 
JP 
KE 
KC 
KP 



Albania 

.Armenia 

AusEia 

Australia 

.Azerbaijan 

Bosnia and Herzegovina 

Barbados 

Bulgaria 

Brazil 

Belarus 

Canada 

CH and LI Switzerland and Liechtenstein 

CN China 

Cuba 

Czech Republic 

Germany 

Denmark 

Estonia 

Spain 

Finland 

United Kingdom 

Georgia 

Ghana 

GM Gambia 

C* Guinea-Bissau 

Croatia 

Hungar> 

Indonesia 

Israel 

Iceland 

Japan 

Kenya 

Kyrgyzstan 

Democratic People's Republic of Korea 



DC 

5a 
S 
H 
E) 
IS! 
KI 

E 

m 

m 
m 
m 
m 
a 

El 

m 

ra 
ca 

Q 

si 

E 
B 
12 
E5o 

S 
CB 
Q 

m 



Lesotho 

Lithuania 

Luxembourg 

Latvia 

Republic of Moldova 
Madagascar 



LS 
LT 
LL" 
LV 
MD 
MG 

MK The former Yugoslav Reoublic of Macedonia 



MN Mongolia 

MW Malawi 

MX Mexico 

NO Norway 

New Zealand 

Poland 

Portugal 

Romania 

Russian Federation 
Sudan 
Sweden 
Singapore 

Slovenia 

Slovakia 

Sierra Leone 

Tajikistan 

Turkmenistan .... 
Turkev 



NZ 
PL 
PT 
RO 
RU 
SD 
SE 
SG 
SI 
SK 
SL 
TJ 
TM 
TR 
TT 
L'A 
UG 
US 

UZ 
VN 
YU 



Trinidad and Tobago 
Ukraine . . . f! 



Uganda 

United States of .America 



Uzbekistan 
Viet Nam . 
Yugoslavia 
Zimbabwe . 



KR Republic of Korea 

KZ Kazaknstan 

LC Saint Lucia 

LK Sri Laruca 

LR Liberia 



Check-boxes reserved for designating States (for the purposes of 
a national patent ) which have become panv to the PCT after 
issuance oi this sheet: 

52 . .India . . .IN 

53 . .South Africa 



.ZA 



Precautionary- Designation Statement: In addition to the designations made above, the applicant aJso makes under Rule 4.9( b ) all other 
designations which would be permitted under the PCT except any designation! s> indicated in the Supplemental Box as being excluded 
rrorn tne scope of this statement. The applicant declares that those additional a estimations are subject to confirmation and that anv 
assignation which is not confirmed before the expiration of 1 5 months from the pnontv date is to be regarded as withdrawn by the applicant 
a: tnr expiration o: tnat ume limit (Confirmation of a designation consists of the filing of a notice specifying that designation and the 
rnt or tne aesignation and confirmation fees. Confirmation must reach the receiving Office within tne 15-month time limit./ 



a: tne 
pavment 



r orm PC7RO101 (second sheet M J ul> 1998; 



See N otes to the request form 



I 



Supplemental Box 



Shrr: No. .4 



ppiementci Box is not usee, this sheet should not^^nciudec :n the recues. 



; v y :r - rr "' 5o ^ £ - space is insufficient :c furnish at: ;/ic znformatton: ;r r^c/: r^e. nr W C5^:r:^^;:on o;*3o- V 0 

/ inaicate tne numberpt :nc 5c.?. cnatu-risr. me inform -non :n the same manner as -ec-irzc according to the captions oftn'e 3 c- -r w^V- 
ihe saace *as insufficient. ;r. oarticuiar: " * * * 




oetOM 

nil if :n3ax\'o. il orincjr.ofthesuc-baxes of3oxXo. III. the indication ~the States indicated in the Supplemental Box" s -necked- 
:n suck case, wte " continuation oj Boa Xo. //" or 'Continuation of Box Sc. Ill or "Continuation of Boxes Xo IlandKo 7T 
•as :ne case maj. oe^jnaicate trie name or tne aopiicant'SJ involved and. next to tecchi such name, the Stater sj ;ando~ where 
cppucaote. ArJPO. aurasian. auropean or GAP! patent > for the purposes of which the named person is ozone ant: 

fiiij ifirSax Xo. // or jr. am- of the sub-boxes of Box Xo. IIL the inventor or the inventor/applicant is not inventor for the Durnoses 
of all aestgnated States or for the purposes oj the UnheJ States of America: in such case, wnie "Continuation of Box \olT 
"Continuation oj Box So. Ill or "Continuation of Boxes Xo. II and Xo. IIV* fas the case max be;, indicate 'the name of the 
inventorts* ana. next to (eacmsucn name, tne itatetsj (aiuLor. where sooiicabie. ARIPO. Eurasian. Zurooean orQAPIoatent) for 
tne purposes or wmcr. tne namec person is inventor: ' ' • - 

fhy if in addition to the agentfs, indicated in 3ox Xo. H '. there are further agents: in such case, write "Continuation of Box \'o II * 
ana inatcate jor eccr. runner agent tne same type of information as required in Box Xo. H ': ' 

ny iftnBoxXo.KthenameofanySt^ patent of addition " or "certificate of addition 

or if in Box Ac. I tne name of tne Lnttea States ot America is accompanied in* an indication continuation or continuation- 
in-part . in such case write Continuation of Box Xo. I and the name of each State involved (or OAPIj. and afterThenTme^f 
^^iS^' nUmD ' r ° f ^ litU ° T PQrem a "** aion Qnd the *°° of I he pJenYtlt'e Tr filing 

& v V* m 7*°™ t*™**™ e f riia : applications whose priority is claimed: in such case, write "Continuation of 

Box Xo. VI and indicate for eacn adaitional earlier application the same type of information as required m3ol^J^ f 

rVi ° rr lT tke ^cation * A**™ application: in such case, write "Continuation of Box So IT' soecir\- th, 

numoer of tne item corresponding to that earlier application and indicate at least one countrv partx to the Paris rL^T r 
tne Protection ofinaustnal Property for which that earlier application was filed ™ Convention for 

L ^'^f^^ ^ine applicant wishes to ejcclude am- Stated fr nm 

wZTt^ excluded, from precauttonTZ designation ^ J-^ffi^ 

discfjs^r^lr^ 



(vi) 



C-HNrriNUTVTION OF BOX NO, IV 

Weiner, Samuel H. 
Berliner, Jerome M. 
Faber, Robert C. 

Lieberstein, Stanley H. 
Weisburd, Steven I. 
Moskowitz, Wax 
Meilman, Edward A. 
Gray, William O. Ill 
Dujmich, Louis C. 
Miro, Douglas A. 
Soffen, Stephen A. 
Einhom, Harold 



Sec A otes to tne request form 



Box No. VI PRIOR 



Sheet No. .5 . 



AIM 



! j Funner u ' 



ruing caie 
c: earlier application 
■ - mar.:r. \ ear * 



Number 
of eariier appii cation 



i 28 July 7 998 
[28.07.98) 

item i '2 > 



60/094,326 



ciaims are indicated in the Supplemen t*? Box 

^ "here earlier application is 

nuonai application: re: 



=1 



egionai application;- ; international aopiicarion " 
regional' Office 



receiving Office 



I IXj J ^ receiving Office is requested to ijresare and rransm:: ro rh- ;«T^n^, ■ •=> — — : 

1 **• of the arte application,^ W ec ™.- £ cemnec co ?- v 

I . ■ ^ " 'ne evening Ujncei iaaimie= aoovs as itemis)- /i\ 

t _ "/wrr ine earner twolicciion is an AR1PO azmhainor. -r a manrL-t^- ,„ •• . _ " i-Lt 

-""""•^ "* ?rWC "°" °f»>*«>™' to&nyjo, ^ ^ e^„^ :^.^^/° y °~ pq^- w ^„ 

Box No. VII rviTBVATinvii cr.Dran^ .. • " ^"PQitmemai Sox. 



Choice of International Searching Authorirv CIS A) »,„„_. .„ ... | " ■ ■ . 

tf'mw or TO „ inummionai Searching Au.noZezare se^TJ us * resu,ts °'«rlier search: reference to that search nf m .„ 
tt^m, WT ,«M»e MerranonJsearcZ™*™ , camea ou: in- or recused .from :ke I*™J*s£^*££%? 

the Au.nonn closer, tne r^iener co<U ma,- 6* W,: Date taay^omh^ar, Vumber r 

ISA / US j CountOVcrrry.w^^ 

FILING 

TTxis international application is accompanied by the femes) marked below 
1- B fe= calculation sheet 

2. □ separate signed power of attorney 

3. Q copy ofgene^l power of attorney: reference number, if any: 

4. □ statement explaining lack of signature 

5. O Priority document^) identified in Box No. VI as iten»(s): 

6. □ translation of international application into (language): 

- D separate indications concerning deposited microorganism or other biolo 8 ical materia! 
S. □ nuaeoude and/or amino acid sequence listing in computer readable form' 



This international application contains 
the following number of sheets: 

request qc 
description (excluding *j 3 



[ sequence listing part) 

claims 
I abstraa 

drawings 

sequence listing pan 
! of description 



05 



Total number of sheets : 32 



E other /^c^rcheck § 8575 in the amount of 

English 



52480.00 



By 



^^^^^ 



July 28, 1999 



For Intemationai Bureau use onh 



international Bureau: 



rormPCTTRO/IOl f last sheet) <JuK 1998, 



ao/« to tne request jorm 
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PATENT COOPERATION TREATY 

PCT 

INTERNATIONAL PRELIMINARY EXAMINATION REPORT 
(PCT Article 36 and Rule 70) 





1 -~ir^^^^ — — 

2. This REPORT consists of a total of 



tedic 

4- 



sheets. 



(see Rule 70.16 and Section 607 of the A^^t^^^^t^ ^ to Auth ° ri * 
These annexes con sist of a total of fl) sheets. 
3. This report contains indications relatingto the following items: ' " 



I 


H 


II 


□ 


III 


□ 


IV 


□ 


V 


0 


VI 


□ 


VII 


□ 


VIII 


□ 



Lack of unity of invention 

Reasoned statement under Article 35(2) with regard 1 
citations and explanations supporting such statement 



Date of submission of the demand 


Date of completion of this report 




07 FEBRUARY 2000 


09 NOVEMBER 2000 




Name and mailing address of the IPEA/US 

Commia8i oncr of Patents and Trademark* 

oox PCT 

Washington, D.C. 20231 
| Facsimile No. (703) 305-3230 


Authorized officer 

LEE NGUYEN f& ' - 
Telephone No. (70 3) S^S^^ 




runfl (cover sheet) (January 1994) * ' 7* ^ JF 1 



INTERNATIONAL PRELIMINARY EXAMINATION REPORT 



International application No. 
PCT/US99/ 16986 



Basis of the report 

l ' ^report has been drawn on the basis of (Substitute shots wkid> bat* been a^vZTTI ^ • ■ 

l2LI ^ international application as originally filed. 



I x l the description, pages 1-12 



pages NONE 
pages NONE 
pages 



> as originally filed. 
, filed with the demand. 
, filed with the letter of 
, filed with the letter of 



|"x] the claims, 



13-15 



NONE 



Nos. 
Nos. 
Nos. NONE 
Nos. NONE 
Nos. 



, as originally filed. 

, as amended under Article 19. 

, filed with the demand. 

, filed with the letter of 

, filed with the letter of 



fx] the drawings, sheets/% 1-4 



sheets/fig NONE 



sheets/fig NONE 
sheets/fig 



, as originally filed. 
, filed with the demand. 
, filed with the letter of 
, filed with the letter of . 



2. The amendments have resulted in the cancellation of: 

fx] the description, pages NONE 

fx] the claims, Nos. NQNE 



fx] the drawings, sheets/fig NONE 



□ This report has been established as if (some of) the amendments had not been made, since they have been considered 
to go beyond the enclosure as filed, as Seated in the Su pplomontal D on Additional observations bdowSTSS. 



4. Additional observations, if necessary: 
NONE 



Form PCT/IPEA/409 (Box I) (January 1994) * 



INTERNATIONAL PRELIMINARY EXAMINATION REPORT 



International application No. 
PCT/US99/ 16986 



V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 

1. STATEMENT 
Novelty (N) 



Inventive Step (IS) 



Claims 2-3. 8-10 



Claims 1. 4-7 



Claims NONE 



Claims 1-10 



YES 
NO 

YES 
NO 



Industrial Applicability (LA) 



Claims 1-10 



Claims NONE 



YES 
NO 



2. CITATIONS AND EXPLANATIONS 

Claims 1. 4-7 lack novelty under PCT Article 33(2) as being anticipated by Bertiger et al. (US 5, 161.248). 

Regarding claims 1 , and 6-7, Bertiger teaches a bandoff in a satellite communication, comprising the steps of: dividing 
the earth into a plurality of regions 20-32 (fig. 1) with the cellular size and inherently a plurality of communication units 22 (only 
one shown) can be handed- off as a group (col. 3, lines 30-36). Bertiger also teaches the antenna beams as claimed (col. 3, lines 
6- 10) ; Bertiger also teaches the correlation, determination and handing- off one or more communication units simultaneously (col. 
3, lines 30-36). 

Regarding claim 4, Bertiger also teaches the boundary of cell 24 (col. 3, lines 42-49). 

Regarding claim 5, Bertiger inherently teaches the step of sending a single message to direct the CU to handoff as 
claimed (col. 5, lines 5-19). 

Claims 2-3 lack an inventive step under PCT Article 33(3) as being obvious over Bertiger et al. (US 5,161,248). 

Regarding claim 2, Bertiger fails to teach intersateliite handoff and handoff of different frequencies. The art of 
providing intersateliite handoff and different frequencies is conventionally well known. It would have been obvious to one of 
ordinary skill in the art at the time the invention was made to provide intersateliite handoff in order to ensure continued 
communication and to provide different frequencies in order to prevent co-channel interference. 

Regarding claim 3, the claim lacks an inventive step for the same reason as set forth in claim 2. 



Claims 8-10 lack an inventive step under PCT Article 33(3) as being obvious over Chandos et al. (US 5,561,838) in view of 
Schipper (US 5,669,061). 

Regarding claim 8, Chandos teaches a satellite communication system with one nongeostationary satellite 12 (fig. 1); 
at least one network control facility 16 and a communication unit CU 24, comprising: a transceiver 92-93. Chandos also teaches 
a memory 97 (Continued on Supplemental Sheet. ) 



Form PCT/IPEA/409 (Box V) (January 1994) * 



INTERNATIONAL PRELIMINARY EXAMINATION REPORT 



International application No. 
PCT/US99/ 16986 



Supplemental Box 

(To be used when the space in any of the preceding boxes is not sufficient) 



Continuation of: Boxes I - VIII 



Sheet 10 



V. 2. REASONED STATEMENTS - CITATIONS AND EXPLANATIONS (Continued): 

and a controller 96 (fig. 5) for performing handoff according to instruction from the satellite 12 and the network controller 
facility 16 (abstract). Chandos fails to teach that the handoff is based on a received region based map stored in the memory. 
However, this technique is conventionally well known, as taught by Schipper. Schipper teaches that a communication unit 1 1 
includes a region based map stored in memory 33 for determining a handoff (col. 7, line 47 through col. 8, line 18 and col. 9 
lines 29-44). With this technical knowledge, it would have been obvious to one of ordinary skill in the art at the time the 
invention was made to provide the teaching of Schipper to the system of Chandos in order to provide a system that may be 
local or global for automatically tracking the movements of a plurality of cellphone subscribers. 

Regarding claims 9-10, Chandos as modified inherently teaches the handoff instructions and receiving a message 
particular cell zone in fig. 2. 



in a 
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US 5,161,248 A (BERTIGER et al) 03 NOVEMBER 1992, see figure 1, col. 3, lines 30-36. 

US 5,561,838 A (CHANDOS et al) 01 OCTOBER 1996. see figure 1, abstract. 

US 5,669,061 A (SCHIPPER) 16 SEPTEMBER 1997, see col. 7, line 47 through col. 8, line 18. 
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1 | xj Basis of the report 
II Q Priority 

III | | Non-establishment of report with regard to novelty, inventive step or industrial applicability 

IV | | Lack of unity of invention 

V I x| Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
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1. Basis of the report 



1 . With regard to the elements of the international application:* 
| | the international application as originally filed 
the description: 



pages 
pages 
pages 



(See Attached) 



_ , as originally filed 
filed with the demand 



, filed with the letter of 



| x| the claims: 

pages 

pages 

pages 

pages 



(See Attached) 



, as originally filed 

, as amended (together with any statement) under Article 19 
, filed with the demand 



. filed with the letter of 



I xl the drawings: 

pages (See Attached) 

pages 

pages 



, as originally filed 

, filed with the demand 



{~x| the sequence listing part of the description: 

pages (See Attached) 

pages 

pages __ 



filed with the letter of . 



, as originally filed 

, filed with the demand 



filed with the letter of m 



2. With regard to the language, all the elements marked above were available or furnished to this Authority in the language in which 
the international application was filed, unless otherwise indicated under this item. 

These elements were available or furnished to this Authority m the following language which is: 

| | the language of a translation furnished for the purposes of international search (under Rule 23.1(b)). 
| | the language of publication of the international application (under Rule 48.3(b)). 

I I the language of the translation furnished for the purposes of international prelirninary examination (under Rules 55.2 and/ 
or 55.3). 

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the international 
preliminary examination was carried out on the basis of the sequence listing: 

□ contained in the international application in printed form. 

| | filed together with the international application in computer readable form. 

| | furnished subsequently to this Authority in written form. 

[ | furnished subsequently to this Authority in computer readable form. 

□ The statement that the subsequently furnished written sequence listing does not go beyond the disclosure in the 
international application as filed has been furnished. 

I I The statement that the information recorded in computer readable form is identical to the writen sequence listing has 
* — ' been furnished 

4 EE] ^ ne amendments have resulted in the cancellation of: 

C*] the description, pages NONE 

the claims, Nos. NQNE 

fx] the drawings, sheets/fig NONE 



5 This report has been drawn as if (some of) the amendments had not been made, since they have been considered to go 

beyond the disclosure as filed, as indicated in the Supplemental Box (Rule 70.2(c)) ** 
* Replacement sheets which have been furnished to the receiving Office in response to an invitation under Article 14 are referred to 
in this report as "originally filed" and are not annexed to this report since they do not contain amendments (Rules 70.16 

and 70.17). 

**Any replacement sheet containing such amendments must be referred to under item 1 and annexed to t his report. 
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V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 



I . statement 

Novelty (N) 



Inventive Step (IS) 



Claims (Please See supplemental sheet) 



Claims (Please See supplemental sheet) 



Claims (Please Sec supplemental sheet) 



Claims (Please See supplemental sheet) 



YES 
NO 

YES 
NO 



Industrial Applicability (LA) 



Claims (Please See supplemental sheet) 



Claims (Please Sec supplemental sheet) 



YES 
NO 



2. citations and explanations (Rule 70.7) 

Claims 1-3 and 35-40 lack an inventive step under PCT Article 33(3) as being obvious over Wilson in view of Homer et al. 



The patent to Wilson discloses a tubular system comprising a tubular 17 and a liner 18 having a plurality of channels 19 in the 
tubular in which the outer wall of the liner engages the inner wall of the tubular (see Figure 4) and the liner 18 having a hollow 
bore 16. Wilson does not disclose at least one elongated member disposed between the liner and the tubular and the method 
of assembling as recited. The patent to Horner et al. teaches a hose having a plurality of elongated conduit members 41 disposed 
between a liner 42 and a tubular 44 in which the hose is assembled by sliding the tubular 44 over the liner 42 and members 41. 
Because of the sliding contact between the members 41 and liner 42, the members will be protected against deformation when 
pulled. Therefore, it would have been obvious to one of ordinary skill in the art at the time the invention was made to have 
modified the device of Wilson by incorporating at least elongated member between the tubular and the liner and to have 
assembled the device by pulling the tubular over the liner and* elongated members and providing a sliding contact between the 
tubular and liner in order to prevent deformation of the tubular as taught by Horner et al. in order to assemble a tubular system. 
Horner et al. does not disclose pulling the liner and member into the tubular. It would have been a matter of design choice to 
pull the liner and member into the tubular as opposed to pulling the tubular over the liner and member as taught by Horner et 
al. , since there is no significant improvement in pulling the liner and member into the tubular over pulling the tubular over the 
liner and member as they will both carry out the same function. The elongated member comprising a communications cable, 
a heating cable, a force-sensing cable, or an electrical or fluid carrying conduit is strictly intended use. 

Claims 21-24 lack novelty under PCT Article 33(2) as being anticipated by Foucras. 
(Continued on Supplemental Sheet.) 
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I. BASIS OF REPORT: 



This report has been drawn on the basis of the description, 

page(s) 1-13, as originally filed. 

page(s) NONE, filed with the demand. 

and additional amendments: 

NONE 

This report has been drawn on the basis of the claims, 

page<s) 14-18, as originally filed. 

page(s) NONE, as amended under Article 19. 

page(s) NONE, filed with the demand. 

and additional amendments: 

Pages 19-21, filed with letter of 11 September 2000. 

This report has been drawn on the basis of the drawings, 

page(s) 1-14. as originally filed. 

page(s) NONE, filed with the demand. 

and additional amendments: 

NONE 

This report has been drawn on the basis of the sequence listing part of the description: 

page(s) NONE, as originally filed. 

pages(s) NONE, filed with the demand. 

and additional amendments: 

NONE 



V I. REASONED STATEMENTS: 

The report as to Novelty was positive (YES) with respect to claims 1-20 and 25-45. 
The report as to Novelty was negative (NO) with respect to claims 21-24. 

The report as to Inventive Step was positive (YES) with respect to claims 4-20, 25, 26, 30, 34, and 41-45. 
The report as to Inventive Step was negative (NO) with respect to claims 1-3, 21-24, 27-29, 31-33, and 35-40 . 
The report as to Industrial Applicability was positive (YES) with respect to claims 1-45. 
The report as to Industrial Applicability was negative (NO) with respect to claims NONE. 

V 2 REASONED STATEMENTS - CITATIONS AND EXPLANATIONS (Continued): 

The patent to Foucras shows a tubular system having a host tubular 3, a liner 1 in the tubular 3 in which the outer wall of the 
liner I engages the inner wall of the tubular 3, a hollow bore in the liner 1, and polymer covered electrically conductive 
elongated wires 2 (Column 2. Lines 61-63) disposed between the tubular 3 and the liner 1 (Figure 2) to provide heating for 
keeping the temperature of a fluid constant. As shown in Figure 2, the heating elements 2 penetrate the surface of the liner 1, 
thus indicating channels formed on the surface of liner 1 in which the heating elements 2 are inserted. 

Claims 27-29 and 31-33 lack an inventive step under PCT Article 33(3) as being obvious over Foucras in view of Louwagie et 
al. 

The patent to Foucras discloses the claimed invention except for the pressure sensing member to indicate location of a 
blockage. The patent to Louwagie et al. teaches using a pressure sensor 50 which senses the differential pressure across a 
pipe 4 (Column 4, Lines 60-63) through a strain gauge pressure sensor 52. A sudden rise in pressure at a particular location 
along the pipe can indicate a blockage at that location. The circuitry can be one or more optical fibers (Column 13, Lines 14- 
16). Therefore, it would have been obvious to one of ordinary skill in the art at the time the invention was made to have 
modified the device of Foucras by incorporating strain gauge pressure sensors and optical fibers in the circuitry in order to 
measure pressure differentials across the pipe as taught by Louwagie et al. in to detect blockages along the pipe and their 



locations. 



Claims 4-20, 25, 26. 30, 34, and 41-45 meet the criteria set out in PCT Article 33<2)-(4), because the prior art does not teach 
or fairly suggest the step of placing a predetermined initial stress on the liner to induce a strain and pulling the member so that 
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the liner is pulled along with the member without inducing substantial additional strain on the liner and the adhering step of 
disposing the elongated member in the channel and then compressing the channel so that channel grips elongated member. 

NEW CITATIONS 

US 4,038,519 A (FOUCRAS) 26 JULY 1977, see column 1, lines 66-68 and column 2, lines 43-64. 
US 5,606,513 A (LOUWAGIE et al.) 25 FEBRUARY 1997, see column 4, lines 59-67. 
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PCTAJ599/16968 
AMENDED CLAIMS IPFA/I !C * - Crn 

[received by the Internationa! Bureau on 12 June 2000 (12.0i05^ UO * - ^tP 200( 
original claim 1 1 amended; new claims 36^45 added; 
through said member. remaining claims unchanged (3 pages)] 

9. The method of daim 6, wherein said heat is applied by radiation ftom the exterior 
of said liner. 

1 0. The method of daim 4 f wherein said adhering step comprises the step of applying 
an adhesive between said member and said liner. 

1 1 . The method of daim 4, 

wherein said member is disposed in a channel which is formed in said outer surface of said 
liner, end 

wherein said adhering step comprises the steps of disposing said member in .said channel, 
then radially compressing the liner so that said channel grips said member. 



1 2. The meJthod of claim 1 1 , wherein said member comprises a cable. 

13. The method of daim 1 1 , wherein said member comprises a generally helical spring. 

14. The method of daim 13, wherein said spring has a spring constant which is stiffer 
than a modulus of elasjidty of said finer so that said liner is pulled by said member into said tubular 
without piadng substantial additional strain on said liner. 

1 5. The method of dafm 1 1 f wherein said member when in said channel re disposed fully 
inside said outer surface of said liner. 

16. Tne method of daim 15, wherein said member Is adhered do said liner sufficiently 
to remain in said channel. 



1 7. The memod of daim 1 1 , wherein said member is adhered to said liner sufficiently 
to remain in said channel. 

18. The method of daim 1 1 . further comprising the step of making said member of a 
sufficiently strong material to resist deformation of said channel due to Increased pressure in said 
liner bore. 



19. The rrjethod of claim 1 1, further comprising the step of making said memoer of a 
sufficiently strong material to resist deformation of said channel due to thermal softening of said 
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34. The method of claim 3 1 r wherein said tubular system is assembled by the steps of: 
placing a predetermined initial stress on said liner so as to induce a strain; 

then adhering said liner to at least one elongated member; and 

then pulling on ^aid member, so that said liner is pulled, along with said member, into said 
tubular without inducing substantial additional strain on said liner. 

35. A method of assembling a tubular system, 

the tubular system comprising a tubular: a liner in the tubular, the liner having an outer wail 
engaging an inner wall Of the tubular, the liner having an inner wall defining a hollow bore; and at 
least one elongated mejmber which Is disposed between said liner and said tubular and defines a 
fluid flow passage between said finer and said tubular: 
said method comprising the steps o£ 
f placing said liner and said member in contact with each other 

while said liner end said member remain in contact, pulling said liner into said tubular. 

36, The method of claim 35* wherein said contact between said elongated member and said 
liner protects said elongated member from deformation while being pulled into said tubular. 

37, The method of claim 36, wherein said elongated member comprises a communications 

cable. 

38, Tha methao of claim 36, wherein said elongated member comprises a heating cabla. 
39* The method of claim 36. wherein said elongated member comprises a force-censing 

cable. 

^ 40. The method of daim 36, wherein said elongated member comprises an electrical or 

fluid-carrying conduit 

41, The method of claim 36, 

wherein said member is disposed in a channel which is formed in said outer surface of said 
liner, and 

wherein said adhering step comprises the steps of disposing said member in said channel, 
then compressing satd channel so that said channel grips said elongated member. 

42. The method of claim 41 , wherein said member and liner are pulled into said tubular with 
said channel still compressed. 
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43. The method of claim 41 , wherein said channel is compressed by radially compressing 
said liner. 

44. The method of claim 43, wherein said member and said liner are pulled into said tubular 
with said liner still compressed. 

45. The method of d aim 1 1 , wherein said member and said liner are pulled into said tubular 
with said liner still compressed. 



AMENDED SHEET 



PATENT COOPERATION TREATY _ 

From the INTERNATIONAL SEARCHING AUTHORITY 



To: JAMES A. FINDER 

OSTROLENK, FABER. GERB & SOFFEN. LLP 

1180 AVENUE OF THE AMERICAS 

NEW YORK NY 10036 



Jj! APR 1 7 #00 



PCX 



OF6SFILENoV^55[- v 3) 



PATENTS ORDERED 



7 [NQ' IFICATION OF TRANSMITTAT OF 
/ !i»THE INTERNATIONAL SEARCH REPORT 



OR THE DECLARATION 

(PCT Rule 44.1) 



Date of Mailing 
(day f month tyeor) 



11 APR 2000 



Applicant's or agent* s file reference 
P/3J$*<2o 



FOR FURTHER ACTION See paragraphs 1 and 4 below 



International application No. 
PCT7US99/16968 



International filing date 
(day /month/year) 

28 JULY 1999 



Applicant 
SAFETYLINER SYSTEMS, LLC 



1. 1 x| The applicant is hereby notified that the international search report has been established and is transmitted herewith. 
Filing of amendments and statement under Article 19: 

The applicant is entitled, if he so wishes, to amend the claims of the international application (see Rule 46): 

When? The time limit for filing such amendments is normally 2 months from the date of transmittal of the 
international search report; however, for more details, sec the notes on the accompanying sheet 

Where? Directly to the International Bureau of WIPO 
34, chemin del Colom belles 
1211 Geneva 20. Switzerland 
Facsimile No.: (41-22) 740.14 .35 

For more detailed instructions, sec the notes on the accompanying sheet. 



The applicant is hereby notified that no international search report will he established and that the declaration under 
Article 17(2X&) to that effect is transmitted herewith. 



3. | j With regard to the protest against pay men I of (an) additional Ice(s) under Rule 40.2. the applicant is notified that 

□ the protest together with the decision thereon has been transmitted to the International Bureau together with the 
applicant's request to forward the lc\u of both the protest and the decision thereon to the designated Offices. 

| | no decision has been made yet on the protect: the applicant will be notified as soon as a decision is made. 

4. Further action(s): The applicant is reminded of the following: 

Shortly after 18 months from the priority date, the international application will be published by the International Bureau. If 
the applicant wishes to avoid or postpone publication, a notice of withdrawal of the international application, or of the 
priority claim, must reach the International Bureau as provided in rules 90 bis I and 90 bis 3. respectively, before the 
completion of the technical preparations for international publication. 

Within 19 months from the priority date, a demand for international preliminary examination must be filed if the applicant 
wishes to postpone the entry into the national phase until 30 months from the priority date (in some Offices even later). 

Within 20 months from the priority date, the applicant must perform the prescribed acts for entry into the national phase before 
all designated Offices which have not been elected in the demand or in a later election within 19 months from the priority 
date or could not be elected because they arc not bound by Chapter II. 



Name and mailing address of the ISA/US 

Cofom i*s i oner of Patents and Trademark* 

Box PCT 

Washington. D C 2023 1 
Facsimile No. (703) 305-3230 


Authorized officer 

ANDRES KASIINIKOW 7D/U,Y^ /j>'x£f) 

Telephone No. (703) 308-0861 


Form PCT/lSA/220 (January 1994)* 


(See notes on accompanying sheet) 




PATENT COOPERATION TREATY 



PCT 

INTERNATIONAL SEARCH REPORT 
(PCT Article 18 and Rules 43 and 44) 



Applicant's or agent* s Cite reference 
P/3255-26 


FOR FURTHER scc Notification of Transmittal of International Search Report 
ACTION (Form PCT/1S A/220) as well as, where applicable, item 5 


International application No. 
PCT/US99/16968 


International filing date (day/month/year) 
28 JULY 1999 


(Earliest) Priority Date (day/monih/year) 
28 JULY 1998 


Applicant 

SAFETYLINER SYSTEMS, LLC 



This international search report has been prepared by this International Searching Authority and is transmitted to the applicant 
according to Article 18. A copy is being transmitted to the International Bureau. 

This international search report consists of a total of sheets. 




| X| It is also accompanied by a copy of each prior an document cited in this report. 


1. 


[ | Certain claims were found unsearchable (Sec Hox 1). 


2. 


| | Unity of invention is lac 


king (See Box II). 


3. 


r~ 1 The international application contains disclosure of a nucleotide and/or amino acid sequence listing and the 
I— J international search was carried out on the basis of the sequence listing 




□ 


filed with the international application. 




□ 


furnished by the applicant separately from the international application. 

I - ] but not accompanied by a statement to the e flee l that it did not include 
matter gotng be von d the disclosure in the international application as filed. 




□ 


transcribed by this Authority. 


4. 


With regard to the title, Qc] 


the text is approved as submitted by the applicant. 




□ 


the text has been established by this Authority to read as follows: 


5. 


With regard to the abstract. 






□ 


the text is approved as submitted by (he applicant. 






the text has been established, according to Rule 38.2(b). by this Authority as it appears 
in Box III. The applicant may. within one month from the date of mailing of this 
international search report, submit comments to this Authority. 


6. 


The figure of the drawings to be published with the abstract is: 




Figure No. 4a £yj 

□ 


as suggested by the applicant. j— | Nonc of ^ figures 
because the applicant failed to suggest a figure. 




□ 


because this figure bcilcr characterizes the invention. 



Form PCT/ISA/210 (first shectXJuly 1992)* 





INTERNATIONAL SEARCH REPORT 



International application No. 
PCTAJS99/ 16968 



Box III TEXT OF THE ABSTRACT (Continuation of item 5 of the first sheet) 



The technical features mentioned in the abstract do not include a reference sign 
between parentheses (PCT Rule 8.1(d)). 

A tubular system made up of a tubular (10), a liner (12) in the tubular (10), and 
longitudinally oriented members (15, 16, and 17), which may be disposed within 
the channels in the liner- The members advantageously may be used for pulling a 
liner into a host tubular, and/or for maintaining the structural strength of the liner 
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IN THE INTERNATIONAL PRELIMINARY EXAMINING AUTHORITY 
UNITED STATES PATENT AND TRADEMARK OFFICE 

In re PCT International Application of: 

Safetyliner Systems, LLC Date: September 28, 2000 

Int'l. Appln. No.: PCT/US99/16968 
Int'L Filing Date: 28 July 1999 

For: ENHANCEMENT OF PROFILED TUBULAR LINING SYSTEMS 

BY CHANNEL AUGMENTATION 

Commissioner for Patents and Trademarks 
Box PCT 

Washington, D.C. 20231 

VIA FACSIMILE: (703) 305-3230 

RESPONSE TO FIRST WRITTEN OPINION 

Sir: 

A Written Opinion was issued August 28, 2000. However, the Written Opinion 
only addressed claims 1-35 originally filed with the application, not the full set of claims 1-45 
currently in the application. 

In an Article 19 Amendment filed June 12, 2000, claim 1 1 was amended and new 
claims 36-45 were added. The application was republished with the amended claims on August 
10, 2000. Nevertheless, the Written Opinion did not address amended claim 1 1 or new claims 
36-45. 

The undersigned telephoned Examiner Kashnikow and sent him a copy of the 
amended claims by facsimile on September 8, 2000. The Examiner agreed that a new Written 
Opinion would have to be issued. 

In a telephone contact on September 22, 2000, Ms. Eunice Price of the PCT 
Office advised the undersigned that the facsimile papers filed September 8, 2000 were a 
sufficient response to the first Written Opinion dated August 28, 2000, and that a new Written 
Opinion addressed to claims 1-45 would be issued. 
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In addition, the applicants offer the following comments on the first Written 

Opinion. 

Patentable subject matter has been found in claims 4-20, 25, 26, 30 and 34. 

Claims 1-3 and 35 were rejected as obvious in view of Wilson and Horner et al. 
Wilson relates to a fuel hose having an intermediate tubular member 18 with a plurality of 
grooves arranged on its outer surface for leak detection. Horner et al. relates to a cooling device 
for a beer dispenser. The beer dispenser has a bundle of secondary hoses which convey the beer 
which is cooled by water circulating in the passages 1 1 . This bundle is surrounded by an outer 
cover 15. The cover is arranged on the bundle by sliding the cover onto the bundle. In order to 
make the sliding operation easier, the outer cover may be expanded radially. 

There is no disclosure or suggestion in either Wilson or Horner et al. of pulling an 
inner liner and an elongated member simultaneously into a tubular as claimed in claim 1 and 35. 
The references would suggest instead a procedure of pulling an outer cover onto the inner 
members, but such a procedure would be impossible or at least not suggested with a tubular in 
the context of the present invention. 

Claims 21-24 were rejected as anticipated by Foucras. Claims 27-29 and 31-33 
were rejected as being obvious over Foucras in view of Louwagie et al. Foucras relates to an 
active heating system which uses a heating cable inserted between the pipe and the outer cover. 
Louwagie discloses means for monitoring the pressure locally in a pipe by measuring a pressure 
differential between the atmospheric pressure and the inner pressure using a pressure transducer, 
for example a strain gauge pressure sensor. Louwagie contains no suggestion, nor any means, of 
measuring pressure along a pipe in such a way as to locate a blockage. Louwagie may teach 
detecting an increase of pressure within the bore, and this in turn may indicate that a blockage 
exists, but nothing in Louwagie would make it possible to determine the location of the blockage 
as claimed. 
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In view of the foregoing, the Examiner is requested to reconsider his findings and 
issue a new Written Opinion. 



I hereby certify that this correspondence is being 
fatfsirnife transmitted to the Patent and Trademark 
Offiqe on the date shown below 

/ 

1 A. FINDER 




V_5fgrl 



September 28, 2000 
Date 



Respectfully submitted, 




Janj£s A. Finder 

Registration No.: 30,173 

OSTROLENK, FABER, GERB & SOFFEN 

1 180 Avenue of the Americas 

New York, New York 10036-8403 

Telephone: (212)382-0700 



JAF:rb 
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Applicant 
SAFETYLINER SYSTEMS, LLC 



1 . This written opinion is the ^* lfSt 



(first, etc.) drawn by this International Preliminary Examining Authority. 



2. This opinion contains indications relating to the following items: 



I 




II 


□ 


III 


□ 


IV 


□ 


V 




VI 


□ 


VII 


□ 


VIII 


□ 



Lack of unity of invention 

Reasoned statement under Rule 66. 2(a) (ii) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 

Certain documents cited 



The applicant is hereby invited to reply to this opinion. 

When? See the time limit indicated above. Th » Appl i cant i nnyi hufow thu aw p i rat 

Authority to grant an oxtonoionu goo Ru l o 66 S(d) i 

How? 



jf that timo limitt requoot thio 



By submitting a written reply, accompanied, where appropriate, by amendments, according to Rule 66.3. 
For the form and the language of the amendments, see Rules 66.8 and 66.9. 



Also 



For an additional opportunity to submit amendments, see Rule 66.4. 

For the examiner's obligation to consider amendments and/or arguments, see Rule 66.4 bis. 
For an informal communication with the examiner, see Rule 66.6. 
If no reply is filed, the international preliminary examination report will be established on the basis of this opinion. 

4. The final date by which the international preliminary un\/nMncD inru\ 

examination report must be established according to Rule 69.2 is: .8 NOVEMBER 2000 





Name and mailing address of the IPEA/US 
Commissioner of Patents and Trademarks 
Box PCT 

Washington, D.C. 2023 1 
Facsimile No. (703) 305-3230 


Authorized officer 

ANDRES KASHNIKOW^)/(l^>^ KflfPX&-~ 
Telephone No. (703) 308-0861 



Fonn PCT/IPEA/408 (cover sheet) (July 1998)* 



WRITTEN OPINION 



International application No. 
PCT/US99/ 16968 



I. Basis of the opinion 



1. With regard to the elements of the international application:* 
| x | the international application as originally filed 
|"^"| the description: 

pages 

pages NONE 

pages 



_ , as originally filed 
filed with the demand 



NONE 



filed with the letter of 



| x| the claims: 

pages 14-18 

pages NONE 

pages NONE 

pages 



, as originally filed 

. , as amended (together with any statement) under Article 19 
, filed with the demand 



NONE 



filed with the letter of 



| x| the drawings: 



pages 
pages , 
pages . 



1-14 



NONE 



, as originally filed 

, filed with the demand 



NONE 



| x| the sequence listing part of the description: 

pages NONE 

pages 

pages 



, filed with the letter of 



NONE 



t as originally filed 

filed with the demand 



NONE 



, filed with the letter of . 



2. With regard to the language* all the elements marked above were available or furnished to this Authority in the language in which 
the international application was filed, unless otherwise indicated under this item. 

These elements were available or furnished to this Authority in the following language which is: 

| | the language of a translation furnished for the purposes of international search (under Rule 23.1(b)). 
| | the language of publication of the international application (under Rule 48.3(b)). 

| I the language of the translation furnished for the purposes of international preliminary examination (under Rules 55.2 and/ 
or 55.3). 

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the written opinion was 
drawn on the basis of the sequence listing: 

□ contained in the international application in printed form. 

| | filed together with the international application in computer readable form. 

| | furnished subsequently to this Authority in written form. 

| j furnished subsequently to this Authority in computer readable form. 

□ The statement that the subsequently furnished written sequence listing does not go beyond the disclosure in the 
international application as filed has been furnished. 

I I The statement that the information recorded in computer readable fonn is identical to the writen sequence listing has 
*— ' been furnished. 

4 | x| The amendments have resulted in the cancellation of: 

CE1 the description, pages NONE 

EE! the claims, Nos. NONE 

l~x1 the drawings, sheets/fig NONE 



5- | | This opinion has been drawn as if (some of) the amendments had not been made, since they have been considered to go 
beyond the disclosure as filed, as indicated in the Supplemental Box (Rule 70.2(c)). 

* Replacement sheets which have been fitrnislied to Ute receiving Office in response to an invitation under Article 14 are referred to 
in this opinion as "originally filed". 
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V. Reasoned statement under Rule 66.2(a)(ii) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 


1 . statement 








Novelty (N) 


Claims 


1-20 and 25-35 


YES 


Claims 


21-24 


NO 


Inventive Step (IS) 


Claims 


4-20, 25, 26. 30, 34 


YES 


Claims 


1-3. 21-24. 27-29. 31-33, 35 NO 


Industrial Applicability (IA) 


Claims 


1-35 


YES 


Claims 


NONE 


NO 



2. citations and explanations 

Claims 1-3 and 35 lack an inventive step under PCT Article 33(3) as being obvious over Wilson in view of Homer et al. 

The patent to Wilson discloses a tubular system comprising a tubular 17 and a liner 18 having a plurality of channels 19 in the 
tubular in which the outer wall of the liner engages the inner wall of the tubular (see Figure 4) and the liner 18 having a hollow 
bore 16. Wilson does not disclose at least one elongated member disposed between the liner and the tubular and the method 
of assembling as recited. The patent to Horner teaches a hose having a plurality of elongated conduit members 14 disposed 
between a liner 10 and a tubular 15 in which the hose is assembled sliding the tubular 15 over the liner 10 and members 14. 
Therefore, it would have been obvious to one of ordinary skill in the art at the time the invention was made to have modified 
the device of Wilson by incorporating at least elongated member between the tubular and the liner and to have assembled the 
device by pulling the tubular over the liner and elongated members as taught by Homer et al. in order to assemble a tubular 
system. Homer et al. does not disclose pulling the liner and member into the tubular. It would have been a matter of design 
choice to pull the liner and member into the tubular as opposed to pulling the tubular over the liner and member as taught by 
Homer et al. t since there is no significant improvement in pulling the liner and member into the tubular over pulling the tubular 
over the liner and member as they will both carry out the same function. 



Claims 21-24 lack novelty under PCT Article 33(2) as being anticipated by Foucras. 

The patent to Foucras shows a tubular system having a host tubular 3, a liner I in the tubular 3 in which the outer wall of 
the liner 1 engages the inner wall of the tubular 3, a hollow bore in the liner 1, and polymer covered electrically conductive 
elongated wires 2 (Column 2, Lines 61-63) disposed between the tubular 3 and the liner 1 (Figure 2) to provide (Continued 
on Supplemental Sheet.) 
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V. 2. REASONED STATEMENTS - CITATIONS AND EXPLANATIONS (Continued): 

heating for keeping the temperature of a fluid constant. As shown in Figure 2, the heating elements 2 penetrate the surface of 
the liner 1, thus indicating channels formed on the surface of liner 1 in which the heating elements 2 are inserted. 

Claims 27-29 and 31-33 lack an inventive step under PCT Article 33(3) as being obvious over Foucras in view of Louwagie et 
al. 



The patent to Foucras discloses the claimed invention except for the pressure sensing member to indicate location of a 
blockage. The patent to Louwagie et al. teaches using a pressure sensor 50 which senses the differential pressure across a 
pipe 4 (Column 4, Lines 60-63) through a strain gauge pressure sensor 52. A sudden rise in pressure at a particular location 
along the pipe can indicate a blockage at that location. The circuitry can be one or more optical fibers (Column 13, Lines 14- 
16). Therefore, it would have been obvious to one of ordinary skill in the art at the time the invention was made to have 
modified the device of Foucras by incorporating strain gauge pressure sensors and optical fibers in the circuitry in order to 
measure pressure differentials across the pipe as taught by Louwagie et al. in to detect blockages along the pipe and their 
locations. 



Claims 4-20, 25, 26, 30, and 34 meet the criteria set out in PCT Article 33(2)-(4), because the prior art does not teach or 
fairly suggest the step of placing a predetermined initial stress on the liner to induce a strain and pulling the member so that 
the liner is pulled along with the member without inducing substantial additional strain on the liner. 



NEW CITATIONS 

US 4,038,519 A (FOUCRAS) 26 JUNE 1977, see column I. lines 66-68 and column 2, lines 43-64, 



US 5,606,513 A (LOUWAGIE et al.) 25 FEBRUARY 1997, see column 4, lines 59-67. 
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| J Priority 

Non-establishment of opinion with regard to novelty, inventive step or industrial applicability 
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1. Basis of the opinion 



With regard to the ekttmnts of ihc international application:* 
[ | the international application as originally filed 
j^j the description: 



pages , 
pages . 
pages , 



(See Attached) 



_ , as originally filed 
filed with the demand 



, filed with the letter of 



|~x] the claims: 

pages (Sec Attached) 

pages 

pages .. 

pages , 



_ „^___^___________ , as originally filed 

. , as amended (together with any statement) under Article 19 
, , filed with the demand 



. filed with the letter of 



Px] the drawings: 

pages (Sec Attached) 

pages 

Pages 



. as originally filed 

, filed with the demand 



j x[ the sequence listing part of the description: 

pages \ (Sec Attached) 

pages 

pages 



, filed with the letter of „ 



- . as originally filed 
, filed with the demand 



, filed with the letter of m 



2. With regard to the language, all the elements marked above were available or furnished to this Authority in the language in which 
the international application was filed, unless otherwise indicated under this item. 

These elements were available or furnished lo this Authority in the following language which is: 

1 | the language of a translation furnished for the purposes of international search (under Rule 23.1(b)). 
| | the language of publication of the international application (under Rule 4ft. 3(b)). 

| | die language of die translation furnished for the purposes of international preliminary examination (under Rules 55.2 and/ 
or 55.3). 

y. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the written opinion was 
drawn on die hasis of the sequence listing: 

□ contained in the international application in printed form. 

| | filed together with the international application in computer readable form. 

[~| furnished subsequently to this Authority in written form. 

| | furnished subsequently to this Authority in computer readable form. 

□ The statement dial die subsequently rumished written sequence listing does not go beyond the disclosure in the 
international application as filed has been furnished. 

[ 1 Hie statement lhai die information recorded in computer readable form is identical to die writen sequence listing has 
*— J been fumislied. 

4 | x_| The amendments have resulted in the cancellation of; 
CEl the description, pages NONE 

the claims, Nos. NONE 

Fx| the drawings, sheets/fig NONE 



3- j I This opinion has been drawn as if (some of) the amendments had not been made; since they have been considered to 90 
beyond the disclosure as filed, as indicated in die Supplemental Box (Rule 70.2(c)). 



r*<r.r+ im Mmmibt t/t /m bvyitatitm under Article 14 are referred to 
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citations and explanations supporting such statement 



I . statement 

Novelty (N) 



Inventive Step (IS) 



Claims (plcuse Sec supplement*! sheet) 
Claims fPi<p*se See y. pr i«m ? nul sheet). 



Claims fP^^e Sec ■ .■ rr ^^' sheet) 
Claims (Please See supplemen tal sheep 



YES 
NO 

YES 
NO 



Industrial Applicability (lA) 



Claims (Please Sec s upplement*! sheet). 
Claims (Pl«**c See supplemental sheet) 



YES 
NO 



J citations and explanations . 
C^L Z Ld 35-40 Lc ,n inventive sw T under PCX Anicle 33(3) - being obvious over WUson » vew of cc .1. 

The patent to W ilsu „ discloses a tubular „■« compHsin* ;^^^^^^^it^"^ 
tubular in which the outer wall of the liner engages ^ ^^S^Sn, *e liner and the tubular and the method 
bore 16. Wilson doc not disclose at least one *>™^ [i^JSSTof, Ungated conduit members 41 disposed 
u,Wmb.in g as recited. The patent to Horner et a,. ^ £ SSL- «ler the liner 42 and members 41. 

between a liner *2 and a tubular 44 in w hl ch Ihchose » be protected against deformation when 

Became of the sliding conuet between the members an at the time the invention was mad* to have 

pulled. Therefore, it would have been obv,ous to ^J^J*™^^^ wbu Ur and the liner and to have 
modified the device of Wilson by incorpornung at least f™^™^*^^ ^ a sliding between me 

.ssemblcd the device by pullin* the tubular over the uner and elo "f^™ ^ J ^ w MieBlblo a tubular system. 
tubuUr and .iner in order to prevent deformation ot^^^^^^Z^ m^C.of design choice to 
H ^ a ^ Ldoe ^ lU ^^ mcmbcf „ ^ by Homer « 

po U the liner and member in to the tubularju^posed to L pu ^ tl ; bu Ur over pulling the tubular over the 

CTio^Fc is no Jt^W ngSSa in pulling J^^^^SitLSS a communications cable. 
TScTand member as they will both carry out the same ^^^^"t^U cem f uit 5l strictly intended use. 
a heating cable, a forccsensing cable, or an eleetneal or tluw carrymg 

Claims 21-2* lack novelty under PCT Article 33(2) as being wueipated by Foueras. 

(Continued on Supplemental Sheet.) 
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I. BASIS OF OPINION: 

This opinion has been drawn on the basis of the description: 

page(s) 1-13. as originally filed. 

page(s) NONE, filed with the demand. 

and additional amendments: 

NONE 

.-f This opinion has been drawn on the basis of the claims: 

P a ge(s) 14-18, as originally filed. 
pagc(s) NONE, a* amended under Article 19. 
page(s) NONE, filed with the demand, 
and additional amendments: 

Pages 19-21. filed with letter of 11 September 2000. 

This opinion has been drawn on the basis of the drawings: 

pagc(s) 1-14, as originally filed. 

page(s) NONE, filed with the demand. 

and additional amend menu : 

NONE 

This opinion has been drawn on the basis of the sequence listing part of the description: 

page(s) NONE, as originally filed. 

pages(s) NONE, filed with the demand. 

and additional amendments: 

NONE 

V. i. REASONED STATEMENTS: 

The opinion as to Novelty was positive (YES) wjih respect to claims 1-20 and 25-45. 
The opinion as to Novelty was negative (NO) with respect to claims 21-24. 

The opinion as to Inventive Step was positive (YES) with respect to claims 4*20, 25, 26, 30, 34, and 41-45. 
The opinion as to Inventive Step was negative (NO) with respect to claims 1-3, 21-24, 27-29, 31-33, and 35-40 . 
The opinion as to Industrial Applicability was positive (YES) with respect to claims 1-45. 
The opinion as to Industrial Applicability was negative (NO) with respect to claims NONE. 

V 2. REASONED STATEMENTS - CITATIONS AND EXPLANATIONS (Continued): 

The patent to Foucnis shows a tabular system having a host tubular 3, a liner 1 in the tubular 3 in which the outer wall of the 
liner 1 engages the inner wall of die tubular 3. a hollow bore in the liner 1, and polymer covered electrically conductive 
elongated wires 2 (Column 2. Lines 61*63) disposed between the tubular 3 and the liner 1 (Figure 2) to provide heating for 
keeping the temperature of a fluid constant. As shown in Figure 2, the heating elements 2 penetrate the surface of the liner 1, 
ihus indicating channels formed on the surface of liner 1 in which the heating elements 2 are inserted. 

Claims 27*29 and 31-33 lack an inventive step under PCT Article 33(3) as being obvious over Poucras in view of Louwagie ct 

al. 

The patent to Foucras discloses the claimed invention except for the pressure sensing member to indicate location of a 
blockage. The patent to Louwagie ct a), leaches using a pressure sensor 50 which senses the differential pressure across a 
pipe 4 (Column 4, Lines 60-63) through a strain gauge pressure sensor 52. A^audd cn rise in pressure at * p articular location 
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16). Therefore, It would have been obvious to one of ordinary skill in the art at the lime the invention was made to have 
modified iho device of Foucras by incorporating strain gauge pressure sensors and optical fibers in the circuitry in order to 
measure pressure differentials across the pipe as laught by Louwagie ct at in to detect blockages along the pipe and thei r 
locations. — 

CUim^4.20» 25, 26. 30. 34. and 41-45 meet the criteria sot out in PCT Article 33(2)-(4), becaus ejhc prior art does not teach 
or fairly suggest the step of placing a predetermined initial stress on the liner to induce a strain an Qutung the membcr> o that 
the liner is pulled along with the member without inducing substantial additional strain on ihe liner and ike adhering step of 
duposin^ the elongated member in the channel and then compressing the channel so that channel grips elongated member. 



NEW CITATIONS 



US 4.038.519 A (FOUCRAS) 26 JUNE 1977, see column 1, lines 66-68 and column 2, lines 43-64. 
US 5.606.513 A (LOUWAGIE el at) 25 FEBRUARY 1997. see column 4, lines 59-67. 



09/74461 3 
5q|pec*d PCT/PTO 2 6 JAN 2001 



P/3501-3 



IN THE INTERNATIONAL PRELIMINARY EXAMINING AUTHORITY 
UNITED STATES PATENT AND TRADEMARK OFFICE 

In re PCT International Application of: 

Safetyliner Systems, LLC Date: November 13, 2000 

Int'l. Appln. No.: PCT/US99/ 16968 Examiner: D. Hwu 

Int'l. Filing Date: 28 July 1999 Art Unit: 3752 

For: ENHANCEMENT OF PROFILED TUBULAR LINING SYSTEMS 
BY CHANNEL AUGMENTATION 



Commissioner for Patents and Trademarks 
Box PCT 

Washington, D.C. 20231 

VIA FACSIMILE: (703^ 305-3230 

RESPONSE TO SECOND WRITTEN OPINION 

Sir: 

A second Written Opinion was issued October 13, 2000. 
In view of the claim amendments discussed below, replacement pages 14-20 
containing claims 1 -45 are enclosed herewith. 

Patentable subject matter has been found in claims 4-20, 25, 26, 30, 34, and 41- 

45. 

Claims 1-3 and 35-40 were rejected as being obvious in view of Wilson and 
Horner et al. In response, claims 1 and 35 are being amended to include patentable subject 
matter from claim 4 which is neither disclosed nor suggested by the cited art, namely the step of 
"pulling on said elongated member in order to pull said liner and said elongated member together 
into said tubular." 

Therefore, patentable subject matter should be found in claims 1-3 and 35-40, in 
addition to claims 4-20 and 41-45. 

Claims 21-24 were rejected as being anticipated by Foucras. In response, claim 
21 is being amended to include patentable subject matter from claim 25, namely that "said 
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a t least one elongated member 
t0 each Cher; and then pulhng on said member - me cited art Cairn 

26 is being rewritten in independent form. Therefore, p 

Cairns 27-29 and ^ ^ t0 m Ktive heating system 

Louwagie et al. Claim 27 rs bong clanfied shgntiy 

m eans for monitoring the pressure »«*y ^ * J fot exam ple a strain 

me atmospheric pressure and .he inner pressure m ^^^^ Jm ^ tx 
g a»g. pressure sensor. >«^r^^^*«d on, any po«.on of 
— "^^e. Louwagiemayreachdetectinganincreaseofpressure 

r^rrr:^^-^-•-■•»-*■ 4,,, - ,,- 

issue a favorabie In,ema,ionai PreUminary Examination Report. 
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James A. Finder 

SSSf^gekb^soffen 

Telephone: (212) 382-0700 
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WHAT IS CLAIMED IS : 

1 . A method of assembling a tubular system, 

the tubular system comprising a tubular; a liner in the tubular, the liner having an 
outer wall engaging an inner wall of the tubular, the liner having an inner wall defining a 
hollow bore; and at least one elongated member which is disposed between said liner and said 
tubular and defines a fluid flow passage between said liner and said tubular; 

said method comprising the steps of: 

placing said liner and said member in contact with each other; 

while said liner and said member are in contact, pulling on said elongated member in 
order to pull said liner and said elongated member together into said tubular. 

2. The method of claim 1, wherein after said pulling step, said member is disposed 
between said outer liner surface and said tubular and thereby deforms said liner so as to 
define said fluid flow passage. 

3. The method of claim 1, wherein said member is disposed in a channel which is 
formed in a surface of said liner. 

4. The method of claim 1, further comprising the steps of: 

placing a predetermined initial stress on said liner so as to induce a strain; and then 
adhering said liner and said member to each other; 

wherein in said pulling step, said liner is pulled along with said member into said 
tubular without inducing substantial additional strain on said liner. 

5. The method of claim 4, wherein said adhering step comprises the step of providing 
barbs on said member. 

6. The method of claim 4, wherein said adhering step comprises the step of applying 
heat to said member. 



7. The method of claim 6, wherein said adhering step further comprises the step of 
applying an adhesive between said member and said liner. 
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8. The method of claim 6, wherein said heat is applied by passing an electric current 
through said member. 

9. The method of claim 6, wherein said heat is applied by radiation from the exterior 
of said liner. 

10. The method of claim 4, wherein said adhering step comprises the step of applying 
an adhesive between said member and said liner. 

1 1 . The method of claim 4, 

wherein said member is disposed in a channel which is formed in said outer surface of 
said liner, and 

wherein said adhering step comprises the steps of disposing said member in said 
channel, then radially compressing the liner so that said channel grips said member. 

12. The method of claim 11, wherein said member comprises a cable. 

13. The method of claim 11, wherein said member comprises a generally helical 

spring. 

14. The method of claim 13, wherein said spring has a spring constant which is stiffer 
than a modulus of elasticity of said liner so that said liner is pulled by said member into said 
tubular without placing substantial additional strain on said liner. 

15. The method of claim 1 1 , wherein said member when in said channel is disposed 
fully inside said outer surface of said liner. 

16. The method of claim 15, wherein said member is adhered to said liner sufficiently 
to remain in said channel. 

17. The method of claim 11, wherein said member is adhered to said liner sufficiently 
to remain in said channel. 
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1 8. The method of claim 1 1 , further comprising the step of making said member of a 
sufficiently strong material to resist deformation of said channel due to increased pressure in 
said liner bore. 



19. The method of claim 11, further comprising the step of making said member of a 
sufficiently strong material to resist deformation of said channel due to thermal softening of 
said liner. 



20. The method of claim 11, further comprising the step of making said member of a 
sufficiently strong material to resist deformation of said channel due to swelling of said liner 
upon contact with materials in said liner bore. 

21. A tubular system with internal heating, comprising: 
a host tubular; 

a liner in the tubular, the liner having an outer wall engaging an inner wall of the 
tubular, the liner having an inner wall defining a hollow bore; and 

at least one electrically conductive elongated member disposed between said host 
tubular and said liner; 

said liner comprising an electrical heating element connected to said at least one 
member for receiving electrical current from said member and thereby heating said tubular 
system; 

wherein said tubular system is assembled by the steps of: 
securing said liner and at least one elongated member to each other; and 
then pulling on said member, so that said liner is pulled, along with said member, into 
said tubular. 

22. The tubular system of claim 21, the liner having at least one channel formed 
therein, said member being disposed in said at least one channel. 



23. The tubular system of claim 22, wherein said electrical heating element is a 
conductive polymer layer which has an electrical resistance and forms a part of said liner. 
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24. The tubular system of claim 22, wherein said electrical heating element is an 
electrically resistive wire disposed in said at least one channel. 

25. The tubular system of claim 21, wherein said tubular system is further assembled 
by the steps of: 

placing a predetermined initial stress on said liner so as to induce a strain; and 
then pulling on said member, so that said liner is pulled, along with said member, into 
said tubular without inducing substantial additional strain on said liner. 

26. A tubular system with internal heating, comprising: 
a host tubular; 

a liner in the tubular, the liner having an outer wall engaging an inner wall of the 
tubular, the liner having an inner wall defining a hollow bore; and 

at least one electrically conductive elongated member disposed between said host 
tubular and said liner; 

said liner comprising an electrical heating element connected to said at least one 
member for receiving electrical current from said member and thereby heating said tubular 
system; 

wherein said member is adhered to said liner and has sufficient tensile strength to be 
usable to pull said liner into said tubular without inducing substantial strain in said liner. 

27. A tubular system adapted for determining the location of a blockage therein, the 
tubular system comprising: 

a tubular; 

a liner in the tubular, the liner having at least one channel formed therein; an outer 
wall of the liner engaging an inner wall of the tubular; the liner having an inner wall defining 
a hollow bore; and 

at least one elongated sensing member which is disposed in said at least one channel 
and is responsive to pressure in said hollow bore within said liner, and produces a pressure 



0 
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signal which is indicative of said location of said blockage. 

28. The tubular system of claim 27, wherein said elongated sensing member 
comprises an electrical strain gauge. 

29. The tubular system of claim 27, wherein said elongated sensing member 
comprises at least one optical fiber. 

30. The tubular system of claim 27, wherein said member is adhered to said liner and 
has sufficient tensile strength to be usable to pull said liner into said tubular without inducing 
substantial strain in said liner. 

3 1 . A method of determining the location of a blockage in a tubular system, the 
tubular system comprising: 

a tubular; and 

a liner in the tubular, the liner having at least one channel formed therein; an outer 
wall of the liner engaging an inner wall of the tubular; the liner having an inner wall defining 
a hollow bore; said method comprising the steps of: 

placing at least one elongated sensing member in said at least one channel, said 
sensing member being responsive to pressure in said hollow bore within said liner, said 
pressure being indicative of said location of said blockage; 

applying an input signal to said sensing member; and 

receiving an output signal from said sensing member and processing said output 
signal to determine said location of said location of said blockage. 

32. The method of claim 31, wherein said sensing member comprises an electrical 
strain gauge and said input and output signals are electrical. 

33. The method of claim 31, wherein said sensing member comprises at least one 
optical fiber and said input and output signals are optical. 



34. The method of claim 3 1 , wherein said tubular system is assembled by the steps 



WO 00/06933 PCT/US99/ 16968 

19 

of: 

placing a predetermined initial stress on said liner so as to induce a strain; 
then adhering said liner to at least one elongated member; and 

then pulling on said member, so that said liner is pulled, along with said member, into 
said tubular without inducing substantial additional strain on said liner. 

35. A method of assembling a tubular system, 

the tubular system comprising a tubular; a liner in the tubular, the liner having an 
outer wall engaging an inner wall of the tubular, the liner having an inner wall defining a 
hollow bore; and at least one elongated member which is disposed between said liner and said 
tubular and defines a fluid flow passage between said liner and said tubular; 

said method comprising the steps of: 

placing said liner and said member in contact with each other; 

while said liner and said member remain in contact, pulling on said elongated member 
in order to pull said liner and said member together into said tubular. 

36. The method of claim 35, wherein said contact between said elongated member 
and said liner protects said elongated member from deformation while being pulled into said 
tubular. 

37. The method of claim 36, wherein said elongated member comprises a 
communications cable. 

38. The method of claim 36, wherein said elongated member comprises a heating 

cable. 

39. The method of claim 36, wherein said elongated member comprises a force- 
sensing cable. 

40. The method of claim 36, wherein said elongated member comprises an electrical 
or fluid-carrying conduit. 
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41 . A method of assembling a tubular system, 

the tubular system comprising a tubular; a liner in the tubular, the liner having an 
outer wall engaging an inner wall of the tubular, the liner having an inner wall defining a 
hollow bore; and at least one elongated member which is disposed between said liner and said 
tubular and defines a fluid flow passage between said liner and said tubular; 

said method comprising the steps of: 

placing said liner and said member in contact with each other; 
while said liner and said member remain in contact, pulling said liner into said 
tubular; 

wherein said contact between said elongated member and said liner protects said 
elongated member from deformation while being pulled into said tubular; 

wherein said member is disposed in a channel which is formed in said outer surface of 
said liner, and 

wherein said adhering step comprises the steps of disposing said member in said 
channel, then compressing said channel so that said channel grips said elongated member. 

42. The method of claim 41, wherein said member and liner are pulled into said 
tubular with said channel still compressed. 

43. The method of claim 41, wherein said channel is compressed by radially 
compressing said liner. 

44. The method of claim 43, wherein said member and said liner are pulled into said 
tubular with said liner still compressed. 



45. The method of claim 11, wherein said member and said liner are pulled into said 
tubular with said liner still compressed. 
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through said member. 

9. The method of claim 6, wherein said heat is applied by radiation from the exterior 
of said liner. 

10. The method of claim 4, wherein said adhering step comprises the step of applying 
an adhesive between said member and said liner. 

1 1 . The method of claim 4, 

wherein said member is disposed in a channel which is formed in said outer surface of said 
liner, and 

wherein said adhering step comprises the steps of disposing said member in said channel, 
then radially compressing the liner so that said channel grips said member. 

1 2. The method of claim 1 1 , wherein said member comprises a cable. 

1 3. The method of claim 1 1 , wherein said member comprises a generally helical spring. 

14. The method of claim 13, wherein said spring has a spring constant which is stiffer 
than a modulus of elasticity of said liner so that said liner is pulled by said member into said tubular 
without placing substantial additional strain on said liner. 

1 5. The method of claim 1 1 , wherein said member when in said channel is disposed fully 
inside said outer surface of said liner. 

16. The method of claim 15, wherein said member is adhered to said liner sufficiently 
to remain in said channel. 

1 7. The method of claim 1 1 , wherein said member is adhered to said liner sufficiently 
to remain in said channel. 

18. The method of claim 1 1 , further comprising the step of making said member of a 
sufficiently strong material to resist deformation of said channel due to increased pressure in said 
liner bore. 

19. The method of claim 1 1 , further comprising the step of making said member of a 
sufficiently strong material to resist deformation of said channel due to thermal softening of said 
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34. The method of claim 31 , wherein said tubular system is assembled by the steps of: 
placing a predetermined initial stress on said liner so as to induce a strain; 

then adhering said liner to at least one elongated member; and 

then pulling on said member, so that said liner is pulled, along with said member, into said 
tubular without inducing substantial additional strain on said liner. 

35. A method of assembling a tubular system, 

the tubular system comprising a tubular; a liner in the tubular, the liner having an outer wall 
engaging an inner wall of the tubular, the liner having an inner wall defining a hollow bore; and at 
least one elongated member which is disposed between said liner and said tubular and defines a 
fluid flow passage between said liner and said tubular; 

said method comprising the steps of: 

placing said liner and said member in contact with each other; 

while said liner and said member remain in contact, pulling said iiner into said tubular. 

36. The method of claim 35, wherein said contact between said elongated memberand said 
liner protects said elongated member from deformation while being pulled into said tubular. 

37. The method of claim 36, wherein said elongated member comprises a communications 

cable. 

38. The method of claim 36, wherein said elongated member comprises a heating cable. 

39. The method of claim 36, wherein said elongated member comprises a force-sensing 

cable. 

40. The method of claim 36, wherein said elongated member comprises an efectrical or 
fluid-carrying conduit. 

41. The method of claim 36, 

wherein said member is disposed in a channel which is formed in said outer surface of said 
liner, and 

wherein said adhering step comprises the steps of disposing said member in said channel, 
then compressing said channel so that said channel grips said elongated member. 

42. The method of claim 41 , wherein said memberand liner are pulled into said tubular with 
said channel still compressed. 
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43. The method of claim 41 , wherein said channel is compressed by radially compressing 
said liner. 

44. The method of claim 43, wherein said member and said liner are pulled into said tubular 
with said liner still compressed. 

45. The method of claim 1 1 . wherein said member and said liner are pulled into said tubular 
with said liner still compressed. 
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Enhancement of Profiled Tubular Lining Systems by Channel Augmentation 



CROSS-REFERENCE TO RELATED APPLICATIONS 



This application is based on and claims priority from U.S. Provisional patent application 60/094,326 
filed July 28, 1998, in the name of Jack C. Taylor. 

This application is related to Serial No. 08/532,561 filed June 4, 1990, now U.S. Patent 
5,072,622; and the following provisional applications, all filed in the name of Jack C. Taylor: Serial 

No. 60/093,665 filed July 22, 1998 and its corresponding PCT Intl. Appln. No. PCT/US99/ , 

filed July 22, 1999; Serial No. 60/094,585 filed July 29, 1998; and Serial No. 60/138,814 filed June 
14, 1999. 

Some, but not all, of the aspects of the invention described herein have been filed under the 
USPTO Document Disclosure program by Jack C. Taylor, under reference numbers 403965 (August 
28, 1996), 403966 (August 28, 1996), 413924 (July 21 , 1997), 424712 (September 18, 1997), and 
430792 (January 26, 1998). 

The foregoing disclosures are incorporated by reference herein. 

BACKGROUND OF THE INVENTION 

Pipes and other tubulars have been lined with polymeric liners (e.g., polyethylene, nylon 11, etc.) 
for many years and several installation techniques are known to the art. These systems have been 
used principally in offshore and on shore pipelines, and in downhole production tubulars. Their 
scope has generally been limited to corrosion and erosion protection. However, they have also 
been used in monitoring for integrity of the composite liner-host system, as described in US Patent 
5,072,622 (Roach & Whitehead). 

Generally, the liner resides in close-tolerance with the host pipe along its length, forming a 
stable composite system, as shown in Fig. 1 which is, a cutaway end view of a tubular 1 0 with a line 
1 1 . The installed liner may be either of a loose-fit or a compressed-fit variety, both well known to 
the art. In all but low pressure applications, the stresses induced by fluid pressure from within the 
liner are transmitted to the surrounding 'host* tubular, and resisted by the same. The liner acts as 
an intermediary layer. 



SUMMARY OF THE INVENTION 

The invention described herein expands the range of possible applications of liners through 
utilization of longitudinally oriented members possibly disposed within channels in the surface of 
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for continuity of the members along the length of the plastic-lined tubular, and if applicable, through 
intermediary joints. 

The invention further provides for the channels to exist in the inner and/or outer surfaces of 
the liner. 

The invention further relates to use of the members for carrying electrical current or signals, 
fiberoptic signals, and data communications; for heating the liner; and for detecting faults in the liner 
and/or the host tubular. 

Other features and advantages of the invention will become apparent from the following 
description of embodiments thereof, which refers to the accompanying drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a cross-sectional view of a conventional line tubular. 

Figs. 2a, 2b and 2c are respectively cross-sectional views of lined tubulars with members 
disposed in channels therein. 

Figs. 3a, 3b and 3c are respectively isometric views of channeled liners. 

Fig. 4a is a schematic elevation and Fig. 4b is a cross-section taken on line A-A in Fig. 4a, 
showing a liner and members being pulled into a host tubular. 

Figs. 5a, 5b and 5c are schematic cross-sectional views showing respective stages in the 
insertion of a member into a liner and the liner into a host tubular. 

Fig. 6 is a schematic cross-sectional view of a liner and member system with an internal plug 
for the liner. 

Figs. 7a t 7b and 7c show members with respective surface enhancements contained in a 
channel. 

Fig. 8a shows a cable not protruding from a liner channel and Fig. 8b shows a cable 
protruding from a liner channel. 

Figs. 9a and 9b are cross sectional views of a host tubular and a liner, before and after an 
internal pressure increase. 

Fig. 10 is a cross-sectional view of a member in a liner channel. 

Fig. 1 1 is a schematic diagram showing system for insertion of a member into a channel. 

Figs. 12a-12f are cross-sectional views showing various types of members accommodated 
in liner channels before (Figs. 12a, 12b and 12c) and after (Figs. 12d, 12e, 12f)an increase in liner 
bore pressure. 

Fig. 13 shows a braided member in a liner channel. 

Fig. 14 schematically illustrates a liner with a plurality of electrically conductive cable 
members, and conductive polymer heating elements for heating the liner. 

Figs. 15a and 15b are cross-sectional views showing respective examples of conductive 
polymer heating elements. 
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Figs. 16a, 16b and 16c, 16d and 17 are isometric and cross-sectionai views showing 
differential stresses applied to cable members, Figs. 16a-16d showing a strain gauge cable and 
Fig. 17 showing a fiber optic cable. 

Figs. 18a and 18b show an embodiment comprising conductive members disposed on a 
non-channeled liner within a host tubular. 

Fig. 1 9 schematically illustrates an alternate embodiment with electrically conductive cable 
members and tracing cable heating elements in the liner. 

DETAILED DESCRIPTION OF EMBODIMENTS OF THE INVENTION 

Figs. 2a-2c are cross-sectional views of a tubular 10, respective liners 12, 13 and 14, 
channels formed in the liners, and members disposed in the channels. In Fig. 2a the member 15 
is a bar or wire, the member 16 is a cable, and the member 17 is part-cylindrical in cross-section. 
In Fig. 2b the member 18 comprises a pair of wires, the member 19 is a bar, and the member 20 
is horseshoe-shaped. In Fig. 2c, six channels all have different shapes, five are formed on the 
outside surface of the liner 14 and one is formed on the inside surface of the liner 14. 

Fig. 3a shows a liner 21a with four straight longitudinal channels 22. Fig. 3b shows a liner 
21 b with two parallel helical channels 23 and 24. Fig. 3c shows a liner 21c with one straight channel 
25 and two intersecting helical channels 26 and 27. 

Thus, the members are located within one or more channels. In a preferred embodiment the 
channels are axially oriented. Equally, however, they may have wave shapes, radial, winding, or 
other nonlinear aspects. The channels need not be parallel, i.e., overlaps and inconsistent spacing 
between channels are permitted. 

The shapes of the channels may vary. The shapes are advantageously coordinated with 
those of the corresponding members. For example, if the member to be disposed in a channel is 
rounded, such as a cable, a preferred embodiment of the channel cross-section is semicircular, as 
seen in Fig. 2a. Notwithstanding, channel profiles that are dissimilar to the member(s)' are 
permissible, provided functionality of the system is maintained (per Figs. 2b & 2c). 

Not all channels need to be of identical geometry. To accommodate differently sized and 
shaped members, the channels may have different corresponding cross-sections (per Fig. 2c). 

Not all channels need contain members. Although several channels may be present in the 
inner and/or outer surface of the liner, only a portion of those need contain members (per Fig. 2c). 

Not all members utilized in a liner need be identical in geometry or construction. As 
explained below, individual members may have different functions, so that the respective members 
may provide different corresponding benefits to the system. Thus, a variety of member types may 
be introduced into a single liner (per Figs. 2a-2c). 

Current liner systems are normally inserted into a host tubular by applying a tensile load 
from one end, e.g., pull-cables, or gravity weights. Further, individual installation segment lengths 
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have been limited by the mechanical properties of the liner. Tensile loads, totally borne by the liner, 
continually climb throughout the insertion process. Accumulation of drag is generally proportional 
to distance pulled, and all the force is applied to the leading end of the liner. As a general rule, 
polyethylene liners are installed after temporarily reducing their overall diameter. For example, the 
known Titeliner™ , system passes the liner through rollers before insertion into the tubular, while the 
Swageliner™, system passes the liner through a tapered die. The tensile load on the liner holds 
it contracted until the tension is released. With such systems, installation lengths tend to average 
2500 ft., and the maximum permissible length is approximately 5000 feet. If longer lengths were 
attempted, the liner would simply be pulled apart. 

The invention, however, extends the maximum permissible pull length. Lower installation 
cost is achieved, as fewer insertion operations will be involved in any multiple sectioned line. 
Another benefit is being able to insert a liner over long distances, into those lines where sectioning 
into short distances is impractical, or impossible; e.g., water crossings, restricted rights-of-way. 

To effect this benefit, both the member and the liner are pulled into the host pipe together. 
Figs. 4a is a schematic elevation sketch of a liner 30 and members 31 fastened together, being 
pulled toward the host tubular 10. Fig. 4b is a cross-section taken on line A-A in Fig. 4a. The 
members 31 are pulled in common by an insertion pulling cable 32. Optionally, the liner 30 may be 
pulled in addition by a liner pulling cable 33 connected to the cable 32. The members 31 share the 
longitudinal force and resultant stresses applied to liner 30. To derive this benefit, the member(s) 
must have higher unit tensile resistance properties than the liner. Accordingly, the overall resistance 
to stress is greater than that of the liner alone. Each member is positioned in a channel prior to the 
liner's insertion into the host tubular. They are then affixed to the liner by one of several methods, 
discussed below. Shear stress resistance at the plane between the liner and the member is 
sufficient to allow the two materials to, mechanically, behave in a composite fashion; the strain is 
equivalent. 

In the disclosed embodiment, the liner 30 is inserted into the host tubular 10 after reducing 
its diameter with a four-roller assembly 34, which is known to the art. A member 40, sized for a 
close tolerance fit to the corresponding channel 42 (per Fig. 5a), is positioned in its respective 
channel prior to the diametric reduction step. The member 40 is a cable in this embodiment. 

It is highly preferable to preserve the general shape of the liner 30 to best preserve its 
integrity when using this technique. Fig. 6 is a cutaway elevation of a liner and member system with 
an internal plug 43 to maintain the liner's round shape. Notwithstanding, the liner and member can 
be inserted with fold and form technologies, also known to the art, e.g., U-Liner®, where such care 
is unnecessary. In such a system the liner is folded into a U-shaped cross-section before insertion, 
and after insertion is expanded with heat and internal pressure, or with internal pressure alone. 

As the liner 30, now containing the member 40, is reduced in diameter as it is drawn through 
the apparatus 34, stresses of the reduction process will attempt to reduce the channel cross-section 




WO 00/06933 PCT/US99/16968 

5 

(per Fig. 5b). However, the member resists this effect, and becomes affixed to the liner due to 
compression, while the liner is reduced in diameter, throughout the entire insertion process. 

The degree of affixation can be further enhanced by surface enhancements of the member. 
For example, a member 43 can be constructed with a barbed or knurled surface (per Fig.7a). And 
when the liner 44 is compressed upon it, these irregularities indent themselves into the liner (Fig. 
7b), thus providing more resistance to differential movement. As an extension of this example, the 
member may be heated to cause the liner to melt locally, where it contacts the member. This would 
further ensure penetration of the member's surface irregularities. Upon solidification of the melted 
polymer, the two would be effectively bonded. Further on this theme, a member 45 may be 
impregnated with a compound which adheres to the liner material, either under contact pressure, 
or at elevated temperatures (per Fig. 7c). Also, the channel itself may have such compound 46 
loaded into it prior to the member's insertion. Any, or a combination of these will further enhance 
the effective bond between the liner and the member, beyond the bond provided merely by radial 
compression as described in the preceding paragraph. 

If the member and liner are not effectively adhered, the liner may be subjected to the entire 
tensile load, allowing failure during installation from over-stressing. Adequately affixing the member 
to the liner, i.e., minimizing slip at the boundary layer between the two, however, assures that the 
stresses are resisted incrementally along the length of the liner. This results in the tensile load of 
insertion being carried by both the liner and the member, with corresponding strain rates being 
thereby equalized. In combination, the two are able to resist greater installation loads than the liner 
alone, permitting longer distances to be lined. 

The liner is thus not permitted to be over-stretched to the point of plastic failure; unable to 
recover sufficient strain upon unloading. With the strain limited to an acceptable level within the 
liner's elastic behavior parameters, the liner can spontaneously expand radially to the desired 
close-tolerance fit within the host tubular (per Fig. 5c), after the insertion stress is released. 

Thus, the channels provide effective protection for both the host tubular and the member. 
See Fig. 8a and Fig. 8b, which are cutaway elevations of members recessed within channels 
located in the outer surface of the liner. With sufficient channel depth, and/or diametric reduction 
induced Clamping' it is possible and preferable for the outer surface of the member not to protrude 
beyond the outer surface of the liner. Take, for example, the case of a member which is a steel 
cable. Unsheltered cables, particularly of small effective diameters, can cause excessive point wear 
on the host tubular during installation, particularly at bends (see Fig. 8b). Alternatively, the cable 
could fray prematurely due to friction with a host steel tubular. These concerns are mitigated when 
a member, in this case a cable, is effectively hidden and affixed within a channel (see Fig. 8a). 

With the invention, the member(s) can be recovered, for reuse, for example. When the liner 
is inserted by the diametric reduction techniques, and subsequently the tension is released, it 
spontaneously expands radially. Concurrently, due to the geometry change, the clamping/adhesion 
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experienced by the member within the channel, is relaxed (per Fig. 5c). Resistance to shear 
between the member and liner is greatly reduced. After the liner has been secured in position within 
the host tubular, tensile force can be applied to the member alone, pulling it through its channel, and 
out of the lined tubular system. 

If the aforementioned process has used heat, i.e., melting and solidification (as in Fig. 7c), 
to improve adhesion, the process can be reversed. In the case of a cable, electric power can be fed 
once again through the cable, heating up the liner and/or bonding layer, thus freeing the member 
for withdrawal while the polymer is melted. 

If the aforementioned process has used barbs to gain improved adhesion, the orientation 
of the barbs within the channels can be so arranged that upon release from compression the barbs 
can be withdrawn readily (per Fig. 7b), thus releasing the cable from the liner. 

Figs. 18a and 18b show an alternate embodiment wherein a non-channeled liner 100 is 
inserted in a tubular 102. Adhered to the liner 100 are elongated members 104, 106, which may 
be electrically conductive and/or resistive if desired (see Fig. 19 below), in addition to having the 
mechanical characteristics mentioned above. In this example, member 104 is secured to the liner 
by an adhesive or heat, for example, while the member 106 is secured to the liner by barbs. As 
shown in Fig. 1 8b, after pressurization the liner 1 00 engages the tubular 1 02 and the members 1 04, 
106 deform the liner 100, thereby defining fluid flow passages. 

The advantages of the embodiment of Figs. 1 8a and 18b are the same as those described 

above. 

One of the most important benefits of the invention is that of extending the functional limits 
of the channels themselves, i.e., expanding the window of allowable operating conditions in which 
the channels can be used to improve the longevity of a given liner material. In the Roach & 
Whitehead patent, liner grooves are used in a monitoring and leak detection system. In other patent 
disclosures filed by the current inventor, channels are used to vent annular fluid to mitigate liner 
collapse potential, due for example to pressure imbalances, at line shutdown for example. Their 
effectiveness in these applications is limited by the properties and performance of the materials 
under the given operating conditions, however. In general, increased pressure will hasten the 
collapse of the channels, and thus reduce the cross-sectional area of the annular passage 
surrounding the liner, within the host pipe. This effect is compounded by temperature, as the liner 
material both softens and expands; reducing resistance to collapse, and expanding to fill the void 
of the channel itself. See Figs. 9a and 9b, which are end cutaway sections of channeled liner 50 
in a host 10, before and after the channel 51 contracts due to material expansion. Yet another 
deleterious effect, particularly for polyethylene liners in hydrocarbon service, is liner material 
swelling when it reacts upon contact with the fluid carried in the liner bore. This has the same effect 
as temperature, softening the material and causing it to expand; both detrimental to the geometry 
and function of the channel for the application. 
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However, members installed in channels can act as supports to resist the cross-sectional ~ 
area reduction. See Fig. 1 0, which is a cutaway end section of a member 52 in a liner channel 51 . 
Preferred embodiments of the members in this case are cables, and/or helical springs. 

Installation of either cables or spring members is readily accomplished. In one embodiment 
they are paid off a reel 53 adjacent to any installation equipment (34 in this example) at the liner 
entry point, and press-fitting into the channel 54 with a wheel (per Fig. 11). 

Generally, the outward radial load due to pressure from within the liner is transmitted to the 
host pipe which resists the resultant hoop (radial) stress of the system. The force is transmitted both 
through the liner to the host, and, through the liner, then the member, to the host. The member 
therefore provides active resistance to collapse of the channel. However, for the channel to function 
as a fluid pathway, the member should not occupy the entire channel. With suitable member 
construction and geometry employed, sufficient cross sectional area can be maintained for venting 
and/or other fluid communication. 

In one embodiment (see Fig. 12a), sufficient clear space is available between the member, 
and the liner at the outer surface of the liner even after pressurization (see Fig. 12d). (Although 
Figs. 1 2a and 1 2d show a cable-type member, the same advantages apply to a bar-type member.) 
In another, space is made available within the member (see Fig. 12b and 12e), in which the 
member is a helical spring. The teachings of Figs. 12b and 12e apply as well to members having 
hollow sections, interstitial openings, for example between cable fiber strands, etc. A member may 
also be an open section, e.g., a semicircular arch (see Fig. 12c and 12T). Members comprising 
hollow or open sections may be either solid or perforated. 

Generally speaking, continuity may be provided by making the member of an effectively 
porous material, or by providing the member with lateral and longitudinal openings or perforations 
(such as a hollow member, a spring, or a cable with interstitial areas between the cable fiber 
strands) so as to permit fluid flow both into and along the member. In order to facilitate fluid flow, 
the member should not effect a seal which would prevent fluid permeating through the liner from 
reaching the annular pathway, or channel. Such a seal may occur, for example, when a solid 
semicircular member seated in a liner channel (see Fig. 12c) is displaced radially outward into 
intimate contact with the host pipe as the liner bore pressure is increased (see Fig. 12f). The edges 
of the member may intimately contact the host pipe, thus preventing permeating fluids from reaching 
the channel. In view of such considerations, therefore, a desirable alternative is to use a functionally 
porous member. In the above examples, the porous member may be a multi-strand cable or helical 
spring. Equally effectively, the desired porosity can be obtained by using a member made of an 
inherently porous material. 

There are potential difficulties with braided members owing to installation technique, 
particularly when a diametric reduction method is used. Upon unloading tensile insertion stress from 
a liner/member system, the liner will simultaneously expand radially and contract longitudinally, 
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attempting to revert to its original geometry, or lowest potential energy. In some cases, the degree 
of liner contraction may be significantly greater than that of the member, particularly if the 
aforementioned affixation methods are not suitably employed. Localized differential slipping 
between the liner and the member may occur. In the case of a braided member, a 'birdcage* will 
form (see Fig. 13). If such occurrence is undesirable, it is best not to affix the member to the liner 
during installation. Rather, the member should be inserted into the liner channel relatively loosely, 
for minimal shear between the liner channel and the member, thus minimizing the potential for this 
problem to occur. 

The use of a helical spring as the member within the channels is a highly preferred 
embodiment. It overcomes the potential difficulty with braided members discussed above. The 
spring member may be installed, tightly, at virtually any time in a multi-step or otherwise extensive 
diametric reduction process, and it can expand and contract with the liner through its loading, 
unloading and temperature cycles. The spring member concept may be less effective than a cable 
member, for example, in the extended insertion method described earlier, in which the cable 
protects the polyethylene liner from the stress of insertion, unless the spring constant of the helical 
spring is greater than the modulus of elasticity of the liner. However, the helical spring is highly 
effective for holding the channel open to maintain channel clearance. See Figs 12b and 12e. The 
member, as seen in transverse cross section, mimics a hollow tube, providing ample means for fluid 
movement and/or communication. In a longitudinal cross section, space between individual coils 
provides adequate area to receive annular fluids laterally into the member. Initially the spring 
member provides active resistance in support of the liner channel (Fig. 12b). When the operating 
pressure increases sufficiently, the spring member will reorient itself, assuming a lower vertical 
dimension (Fig. 12e), i.e., radially with respect to the liner/host system. The assumption of such a 
profile provides another threshold of effective resistance to liner channel collapse. Although the 
cross-sectional area will be somewhat diminished in this geometry, it will remain effective for its 
intended purpose. 

In addition to the benefits above, i.e., allowing longer insertion lengths and holding the 
channel open, cable-type members have further advantages. 

Specifically, a member located in the channel can be manufactured of an electrically and/or 
optically conductive material, e.g., conductive or fiberoptic cable. Thus, it can be used to carry 
electricity and/or data communications from end-to-end. 

As described earlier, channel geometry may be designed to allow the cable to remain 
recessed within the liner channel during installation (see Figs. 8a-8b). This affords the cable 
member protection, overcoming concerns regarding integrity. 

Electrically conductive members may be used to supply electric power and data to remote 
locations. This is a benefit in many applications. It is well illustrated by an offshore production 
pipeline. An important utility of the electrically conductive member is gained when the member is 
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a heat trace cable, known to the art. Heat from electrical resistance can be provided at any or air 
points along the line. Specific segments may be heated by defining sections in the cable member 
system and providing necessary switching for the current to address individual portions. 
Accordingly, the fluid in transit can be maintained within a desired temperature-viscosity range for 
flow optimization. 

Fig. 14 shows a host pipe 60 with a liner 71 containing electrically conductive cable 
members 61-68. Note that members 64 and 65, for example, are disposed in a single channel in 
this embodiment. They are electrically discontinuous as shown, but can be mechanically connected 
by a suitable insulator or insulating material so that the combined members 64 and 65 can perform 
the mechanical pulling functions described hereinabove. Members 63 t 64 are connected to a power 
source 69 for supplying power to a heating element 70 within the liner 71 . A second power source 
72 is connected by members 67, 68 to a second heating element 73. Members 61 , 62, 65 and 66 
are not used for electrical connections in this embodiment. 

In this embodiment, the heating elements 70, 73 comprise conductive polymers with 
thermo-variable electrical resistance, preferably having a positive temperature coefficient of 
resistance, as known to the art, which are incorporated as part of the liner. See Figs. 15a-15b, 
which show two examples of host pipe 80, a polymer liner 81 , a conductive polymer layer 82 and 
a conductive cable member 83. The cable member 83 is connected directly to the liner at discrete 
locations, and transfers electrical power to the conductive polymer layer 82, which thereupon heats 
up, and in turn transfers heat to the fluid. 

Fig. 19 shows another embodiment which has elongated heating elements 110, 112, 1 14, 
such as resistance wires, rather than conductive polymer sheet material. In other respects, the 
embodiment of Fig. 19 is the same as that in Figs, 14-1 5b. The heating elements are disposed 
longitudinally, possibly in channels formed in the liner. The respective conductors and heating 
elements can be disposed either in the same channels or in different, possibly adjacent channels. 

In another application, a conductive member 74 supplies electricity to a power flow control 
valve 75 or another downhole device located at a remote underwater wellsite, which makes a 
separate service line or umbilical unnecessary. As the cable member, fully protected by the host 
pipe, can perform the same service, it makes the extra line redundant and thus reduces overall 
project cost. 

Similarly, with the electrically and/or optically conductive member 74, data transmission 
capabilities may be readily effected, with similar benefits. 

Another important application for the invention as related to data transmission is in 
petroleum exploration, specifically enhancing 'measurement while drilling' systems. See Fig. 22 in 

PCT/US99/ , referenced above. Currently, large quantities of acquired data are generally stored 

in downhole tools and analyzed upon withdrawal of the string of tubulars. This is because 'real-time 1 
data transmission rates are extremely slow, e.g., 50 baud, due to acoustic signal attenuation when 
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the drilling fluid is used as the communications medium. A conductive cable member, deployed in 
a liner channel, and fully protected by the liner and the host tubular, permits a highly desirable 
increase the data stream rate, e.g., to 56K baud or more. The member(s) and liner may be inserted 
in a single long section of tubing, e.g., 25,000 feet long for example, for drilling with continuous 
coiled tubing. Alternatively, they may be inserted in conventional tubing lengths, with couplings 
known in the art being provided to maintain signal continuity in the joint areas. The same 
methodology can be applied to essentially horizontal tubulars, e.g., pipelines connected in series. 

In addition to promoting improved fluid flow properties, by assisting in heating the liner as 
described above, conductive members may also be employed to reduce/remove blockages in the 
pipeline such as hydrates and/or wax accumulations. In such an instance, the location of the 
blockage is determined (as shown for example in the cross-referenced patent disclosures) and then 
electrical power is applied to heat the problematic area, as described above. This reduces the 
blockage by melting or subliming it, permitting flow to resume normally. 

The current invention also allows cable type members disposed within the channels to be 
used to locate blockages in the line, primarily by means of two important features. First, as 
described above, the channel provides a protective close-tolerance envelope during installation for 
the members required locate blockages. Second, signal characteristics, electrical or optical, through 
said members change in conjunction with changes in the operating conditions in the pipeline. 
Accordingly, signal data, which is indicative of specific sets of operating conditions, is obtained and 
analyzed to predict the location of the problem. 

By illustration, when the line shifts from normal operations mode, i.e., a fully flowing line, to 
that when a blockage forms, the physical stresses felt by the member are also changed. The portion 
of the member upstream of the blockage will be under greater compressive stress than the area 
downstream, due to higher line pressure transmitted through both liner and member, as discussed 
above. 

Electric strain gauge characteristics, known to the art, may be employed in the electrically 
conductive member. Electrical resistance of the member will vary in accordance with stress. See 
Fig. 16. In this embodiment, a cable member 90, disposed in a channel helically oriented along the 
length of the liner, is both stretched and compressed upstream of the blockage, in area "B." 
Downstream, in area "A," pressure and tension are not so pronounced. Fig.16a-16d are isometric 
schematic and cutaway views illustrating differential stress configurations on the member. Both 
types of distortion affect the transmission properties of the cable member, i.e., differential resistance. 
The data can be compared to baseline resistance for analysis and blockage location determination. 
In order to further refine the accuracy of location, pressures upstream and downstream of the 
blockage may also be manipulated. 

The following is a description of the blockage detection feature of the invention, as illustrated 
in the schematic of Figs. 16a-16d. 
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The effects as described below are most evident where the members are conductive cables 
that are spirally wound around the iiner along the liner's entire length and laid within a channel. 
Accordingly, this serves as the preferred embodiment, and is used for illustration purposes. 
Notwithstanding, the utility may be gained through other variations and embodiments, e.g., with the 
cable laid longitudinally, etc., possibly requiring greater discernment capabilities in the measurement 
equipment. 

Within the normal range of operating conditions for the system, the cable as laid in the 
channel achieves an equilibrium length. The liner is pressed outward to the host pipe, and as it 
does so, the cable is stretched to a static length by virtue of its intimate proximity to the liner. The 
relative position of the components of the system is illustrated in transverse cross section in 
Fig. 16b. 

When an electric current is passed in a circuit made by the cable so disposed in equilibrium, 
an essentially constant resistance may be recorded. An instrument, e.g. ohmmeter, to effect this 
may be located at one or both ends of the circuit, the latter illustrated in the figure. 
Algebraically: R=Lr 

where, R is total resistance 



Pipeline length may also be correlated directly to the known cable length and resistance 
according to cable layout geometry within the system. In the case where spiral winding is constant 
per unit length of pipe: 



where, D is the length of pipeline 

f is a mathematical function which is related to the materials and geometry 
employed 

Other cable layout geometries may require other unique functions to relate cable length and 
distance, but the principle remains the same. 

With an increase in pressure, the cable will be physically affected which will in turn result 
in a change of electrical resistance. This is due to the fact that the height of the liner channels will 
be reduced in reaction to the increased pressure, and thus the cable will be likewise displaced, 
illustrated in transverse cross section in Fig. 16d. In the case of the spirally wound cable, the net 
effect is that the cable will lengthen and correspondingly reduce in cross sectional area. Other cable 
laydown configurations will exhibit corresponding deformations, unique to the geometry. In any 
event, however, a change in total resistance will be evident. 
Algebraically: R-LY 

where, R' is the new total resistance 



L is total cable length 
r is unit resistance 



D = f(L), or, 
D = f(R/r) 
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L' is the modified cable length, varying according to layout and pressure 
r' is the modified unit resistance, if appropriate, relative to cable type and layout 
In the practical and relevant aspect, when a blockage occurs within the bore of the line, 
pressure will increase only upstream of the location. Thus the physical effects to the cable will be 
evident on this side as well. 
Algebraically: R"=L"r" 

where, R" is the total resistance of the cable in the blocked pipe system 

L M is the modified cable length, varying according to layout and pressure 
r" is the modified unit resistance, if appropriate, relative to cable type and layout 
If electrical resistance properties for the cable are known, the location of the blockage can 
be determined by algebraic manipulation. As an example, using the simple case where the unit 
resistance change is negligible, i.e., r * r* » r": 

d=D x [(FT- R)/(R- R)] 

where d =the distance to the blockage, as measured from the end of the pipe having greater 
pressure. 

This example, though simplistic, is provided to demonstrate the principles of the invention. 
As indicated above, however, other factors, e.g., materials employed, conductor configuration, 
operational temperature and pressure range, etc., may suggest an appropriate modification to the 
algebraic formulation in order to effect a solution for a particular set of variables. 

Figure 1 7 illustrates a fibre-optic system analogous to the electrical conductive member case 
described above. In this case the annular member 95 comprises one or more glass fibers, or other 
internally reflective material whose nominal properties relating to indices of internal reflectivity are 
available. 

Analogous to the electrically conductive case where the resistance changes; when the fibre 
member is deformed, properties relating to its internal reflective index are subject to change. This 
physical change results in a measurable change of characteristics when a light signal is introduced 
to the fibre and thereafter detected. Such changes, e.g., light intensity, reflection circuit time, 
wavelength changes, etc., can be measured with suitable instrumentation. 

As in the above case, deformation of the fibre can result from a compartmentalized pressure 
excursion owing to the formation of a blockage within the pipe bore and subsequent influence on 
liner geometry. 

As the fibre light conducting properties are known, and can be measured in a nominal, 
pre-blockage state, and also after a blockage, the differences in the resulting signals can be 
mathematically analyzed, in a fashion related to the electrically conductive member case, to resolve 
the position of the blockage along the pipeline. 

Unlike the electrically conductive case, however, the preferred embodiment is that the fibre 
optic members be laid in a relatively straight fashion in the annulus, parallel to the longitudinal axis. 
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This is to minimize compounding of torsional stresses upon insertion, and to minimize cost. 
Notwithstanding, other layouts, such as the helically wound one mentioned above will be functional. 

Although embodiments of the invention have been described herein, the invention is not 
limited to such embodiments, but rather includes all modifications and variations that may occur to 
one having the ordinary level of skill in the art. 
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(57) Abstract 

A tubular system made up of a tubular (10), a liner (12) in the tubular (10), and longitudinally oriented members (15. 16. and 17), 
which may be disposed wrthm the channels m the liner. The members advantageously may be used for pulling a liner into a host tubular, 
and/or maintaining the structural strength of the liner (12). The members are continuous along the length of the plastic-lined tubular (10). and 
if applicable, through intermediary joints. The channels may be in the inner and/or outer surfaces of the liner (12). The members may be 
usable for carrying electrical current or signals, fiberoptic signals, or data communications; for heating the liner, and/or for detecting faults in 
the liner and/or the host tubular ( 10). 
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(\ . A method of assembling a tubular system, / 
the tubular system comprising a tubular; a liner in the tubular, the liner having an 
outer wall engaging an inner wall of the tubular, the liner having an inner wall defining a 
hollow bore; and at least one elongated member which is disposed/Between said liner and said 
tubular and defines a fluid flow passage between said liner and said tubular; 
said method comprising the steps of: / 
placing said liner and said member in contact withyeach other; 

while said liner and said member are in contactypulling on said elongated member in 
order to pull said liner and said elongated member together into said tubular. 

2. The method of claim 1, wherein aftep^said pulling step, said member is disposed 
between said outer liner surface and said tubular and thereby deforms said liner so as to 
define said fluid flow passage. / 

3. The method of claim 1, whergin said member is disposed in a channel which is 
formed in a surface of said liner. / 

4. The method of claim 1 , further comprising the steps of: 

placing a predetermined initial stress on said liner so as to induce a strain; and then 
adhering said liner/and said member to each other; 

wherein in said pulling step, said liner is pulled along with said member into said 
tubular without inducing substantial additional strain on said liner. 

5. The method of claim 4, wherein said adhering step comprises the step of providing 
barbs on said member. 

6. The method of claim 4, wherein said adhering step comprises the step of applying 
heat to saM member. 

II . The method of claim 6, wherein said adhering step further comprises the step of 
applying an adhesive between said member and said liner. 
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8.. The method of claim 6, wherein said heat is applied by passing an electric currer 
through said member. 

9. The method of claim 6, wherein said heat is applied by radiation froip4he exterior 
of said liner. 

10. The method of claim 4, wherein said adhering step compiles the step of applying 
an adhesive between said member and said liner. 

1 1 . The method of claim 4, 

wherein said member is disposed in a channel wlji6h is formed in said outer surface of 
said liner, and 

wherein said adhering step comprises the steps of disposing said member in said 
channel, then radially compressing the liner so ti*at said channel grips said member. 

12. The method of claim 11, wherein said member comprises a cable. 

13. The method of claim 1 Uywnerein said member comprises a generally helical 

spring. 

14. The method of claim 13, wherein said spring has a spring constant which is stiffer 
than a modulus of elasticity of said liner so that said liner is pulled by said member into said 
tubular without placing substantial additional strain on said liner. 



15. The method of claim 1 1 , wherein said member when in said channel is disposed 
fully inside said outer surface of said liner. 



16. The method of claim 15, wherein said member is adhered to said liner sufficiently 
to remain in said channel. 



1 7. The method of claim 1 1, wherein said member is adhered to said liner sufficiently 
to ren^un in said channel. 
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18. The method of claim 1 1, further comprising the step of making said member op 
sufficiently strong material to resist deformation of said channel due to increased pressure in 
said liner bore. 

19. The method of claim 11, further comprising the step of making sajd member of a 
sufficiently strong material to resist deformation of said channel due to thermal softening of 
said liner. 



20. The method of claim 1 1, further comprising the step of making said member of a 
sufficiently strong material to resist deformation of said channel due to swelling of said liner 
upon contact with materials in said liner bore. 




A tubular system with internal heating, comprising: 
a host tubular; 

a liner in the tubular, the liner having an filter wall engaging an inner wall of the 
tubular, the liner having an inner wall defining hollow bore; and 

at least one electrically conductiv^lbngated member disposed between said host 
tubular and said liner; 

said liner comprising an electrical heating element connected to said at least one 
member for receiving electrical cyiTent from said member and thereby heating said tubular 
system; 

wherein said tubular system is assembled by the steps of: 
securing said liner^nd at least one elongated member to each other; and 
then pulling on said member, so that said liner is pulled, along with said member, into 
said tubular. 



22. The tubular system of claim 21, the liner having at least one channel formed 
therein, said member being disposed in said at least one channel. 



23 /The tubular system of claim 22, wherein said electrical heating element is a 
conductive polymer layer which has an electrical resistance and forms a part of said liner. 
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24. The tubular system of claim 22, wherein said electrical heating element is y 
electrically resistive wire disposed in said at least one channel. 

25. The tubular system of claim 21, wherein said tubular system is fiijrffier assembled 
by the steps of: 

placing a predetermined initial stress on said liner so as to induced strain; and 
then pulling on said member, so that said liner is pulled, along/with said member, into 
said tubular without inducing substantial additional strain on said liner. 




A tubular system with internal heating, comprisiijg: 
a host tubular; 

a liner in the tubular, the liner having an outer wdll engaging an inner wall of the 
tubular, the liner having an inner wall defining a hoUow bore; and 

at least one electrically conductive elongated member disposed between said host 
tubular and said liner; 

said liner comprising an electrical heating element connected to said at least one 
member for receiving electrical current frpm said member and thereby heating said tubular 
system; 

wherein said member is adhered to said liner and has sufficient tensile strength to be 
usable to pull said liner into said tuoular without inducing substantial strain in said liner. 

I'L^Ct^ulai system ji^iapted for determining the location of a blockage therein, the 
tubular system comprising:, 
a tubular; 

a liner in the tubular, the liner having at least one channel formed therein; an outer 
wall of the liner engaging an inner wall of the tubular; the liner having an inner wall defining 
a hollow bore; and/ 

at least one elongated sensing member which is disposed in said at least one channel 
and is responsive to pressure in said hollow bore within said liner, and produces a pressure 
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signal which is indicative of said location of said blockage. 

28. The tubular system of claim 27, wherein said elongated sensing membeir 
comprises an electrical strain gauge. / 

29. The tubular system of claim 27, wherein said elongated sensing member 
comprises at least one optical fiber. / 

30. The tubular system of claim 27, wherein said member is afnhered to said liner and 
has sufficient tensile strength to be usable to pull said liner into said tubular without inducing 
substantial strain in said liner. / 



3i\ A method of determining the location of a blockage in a tubular system, the 
tubular system comprising: / 
a tubular; and / 

a liner in the tubular, the liner having at least one channel formed therein; an outer 



placing at least one elongated sensing member in said at least one channel, said 
sensing member being responsive to pressure in said hollow bore within said liner, said 
pressure being indicative of said location of said blockage; 

applying an input signal to said sensing member; and 

receiving an output signal from said sensing member and processing said output 
signal to determine said location>of said location of said blockage. 

32. The method of claim 31, wherein said sensing member comprises an electrical 
strain gauge and said input and output signals are electrical. 

33. The method of claim 31, wherein said sensing member comprises at least one 
optical fiber and said input and output signals are optical. 




wall of the liner engaging an inner wall of the 
a hollow bore; said method comprising the ste 



Jar; the liner having an inner wall defining 



34. The method of claim 31, wherein said tubular system is assembled by the steps 
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placing a predetermined initial stress on said liner so as to induce a strain/ / 
then adhering said liner to at least one elongated member; and / 
then pulling on said member, so that said liner is pulled, along with^said member, into 
said tubular without inducing substantial additional strain on said liner./ 



the tubular system comprising a tubular; a liner in the tubular, the liner having ah 
outer wall engaging an inner wall of the tubular, the liner havirfg an inner wall defining a 
hollow bore; and at least one elongated member which is disposed between said liner and said 
tubular and defines a fluid flow passage between said line/ and said tubular; 

said method comprising the steps of: / 

placing said liner and said member in contact with each other; 

while said liner and said member remain in Contact, pulling on said elongated member 
in order to pull said liner and said member together into said tubular. 

36. The method of claim 35, whereiiraaid contact between said elongated member 
and said liner protects said elongated memper from deformation while being pulled into said 
tubular. / 

37. The method of claim 36,/wherein said elongated member comprises a 
communications cable. / 

38. The method of claim 36, wherein said elongated member comprises a heating 
cable. / 

39. The method pf claim 36, wherein said elongated member comprises a force- 
sensing cable. / 




method of assembling a tubular system, 



40. The method of claim 36, wherein said elongated member comprises an electrical 
or fluid-carrying conduit. 
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^4J^^method of assembling a tubular system, 

the tubular system comprising a tubular; a liner in the tubular, the line/ having an 
outer wall engaging an inner wall of the tubular, the liner having an inner Wall defining a 
hollow bore; and at least one elongated member which is disposed between said liner and said 
tubular and defines a fluid flow passage between said liner and said tabular; 

said method comprising the steps of: 

placing said liner and said member in contact with each ofher; 
while said liner and said member remain in contact, pujling said liner into said 
tubular; 

wherein said contact between said elongated memtfer and said liner protects said 
elongated member from deformation while being pulleca into said tubular; 

wherein said member is disposed in a chann^r which is formed in said outer surface of 
said liner, and 

wherein said adhering step comprises thef steps of disposing said member in said 
channel, then compressing said channel so tWt said channel grips said elongated member. 

42. The method of claim 41, wherein said member and liner are pulled into said 
tubular with said channel still compressed. 

43. The method of clainjAH, wherein said channel is compressed by radially 
compressing said liner. 

44. The method at claim 43, wherein said member and said liner are pulled into said 
tubular with said liner still compressed. 

45. The method of claim 11, wherein said member and said liner are pulled into said 



tubular with said/liner still compressed. 
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